esp@cenet document view- 



Page 1 of 1 



METHOD AND DEVICE FOR MEASURING TRAFFIC IN COMMUNICATION 
SYSTEM 



Publication number: RU21 74742 



Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



2001-10-10 

GINZBORG FILIP (Fl) 

NOKIA TELECOMMUNICATIONS OY (Fl) 



H04Q3/00; H04L12/56; H04M3/36; H04Q11/04; 
H04L12/56; H04Q3/00; H04L12/56; H04M3/36; 
H04Q11/04; H04L12/56; (IPC1-7): H04L12/56 
- European: H04M3/36; H04Q1 1/04S2 

Application number: RU 199801 10818 19961108 
Priority number(s): Fl 1 9950005406 1 9951 1 09 



Also published as: 

~~ W09717783(A1) 
EP0860067(A1) 
US6347077 (B1) 
FI955406 (A) 
EP0860067 (AO) 



Report a data error here 



Abstract of RU21 74742 

communications engineering. SUBSTANCE: 
information corresponding to traffic units being 
transmitted such as data items is conveyed to a 
number of parallel logic circuits (G1,...,Gn) for 
traffic decimation; these circuits take decision on 
whether transmission is to be interrupted or 
separate traffic units may be passed and 
distribution of traffic units is estimated with 
respect to rate of their appearance by concurrent 
calculations of rate-of-appearance estimates in 
several ranges of values. To facilitate procedure 
for obtaining precise appearance of traffic 
estimate for separate range of values is 
determined by difference in number of decisions 
taken by respective decimating logic circuits 
within definite time period. EFFECT: enhanced 
speed of data transmission and traffic 
measurement accuracy. 14 cl, 19 dwg 
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oqeHKM flnn OTflenbHoro 
flnana30Ha 3HaneHMM ocymecTBnaioT no 
pa3Hoc™ Me>KAy KonnnecTBOM peujeHufi, 

npMHflTblX C00TB6TCTByiOli|HMM 

paccMaTpuBaeMOMy flnana30Hy 3HaneHMM 
npope>KMBaK)Li(MMM nornnecKHMM cxeMaMM 3a 
onpeAeneHHbifi nepnofl BpeMeHH. 2 c. m 12 
3.n.cp-nbi, 14 nn. 



(54) CnOCOB H YCTPOMCTBO ftTlfl H3MEPEHHA TPA<PHKA B CMCTEME CBA3H 

(57) 

M3o6peTeHne othocmtca k cnoco6y w 
ycTpowcTBy pj\n w3MepeHMfl TpacpMKa b cucTeMe 
CB33M. TexHUMecKMM pe3ynbTaT - noBbiiueHMe 
cKopocTM nepeAaHM MHCpopMaqnn m tomhoctm 
M3MepeHnn TpacpMKa. HHCpopMaqnK), 
cooTBeTCTByHDi^yio nepeflaBaeMbiM eflMHHL^aM 
TpacpMKa, HanpMMep aneMeHTaM flaHHbix, 
HanpaBnnKJT Ha p$w napannenbHbix nornnecKnx 
cxeM (Gi..., G n ) Afifl npopewnBaHun TpacpMKa, 
KOTopbie npuHMMaKDT pemeHMe "npepBaTb 
nepeAany" nnn "nponycTMTb" OTAejibHbie 
eAHHuqw TpacpuKa w onpeAenaioT oqeHKy 
pacnpeAeneHna eAMHML; TpacpMKa no nacTOTe 
noHBJieHM^ nyTeM oAHOBpeMeHHbix BbiMMcneHMii 
oqeHOK MacTOTbi noHBneHMH b HecKonbKMX 
AMana30Hax 3HaneHMM. flna ynpomeHMfl 
npoqeAypbi nonyneHMfl tomhoctm BMfla TpacpMKa 
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determined by difference in number 
decisions taken by respective decimating 
logic circuits within definite time period. 
EFFECT: enhanced speed of data transmission 
and traffic measurement accuracy. 14 cl, 19 dwg 



(54) METHOD AND DEVICE FOR MEASURING TRAFFIC IN COMMUNICATION SYSTEM 

(57) Abstract: 

FIELD: communications engineering. 
SUBSTANCE: information corresponding to 
traffic units being transmitted such as data 
items is conveyed to a number of parallel 

logic circuits (G-, G n ) for traffic 

decimation; these circuits take decision on 
whether transmission is to be interrupted or 
separate traffic units may be passed and 
distribution of traffic units is estimated 
with respect to rate of their appearance by 
concurrent calculations of 

rate-of-appearance estimates in several 
ranges of values. To facilitate procedure 
for obtaining precise appearance of traffic 
estimate for separate range of values is 
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l/l3o6peTeHne othocmtch k cnoco6y flna 
M3MepeHMfl TpacpMKa b cMcreMe cba3M, 
BKJiK>HaK)u^eMy sTanbi, npn KOTopbix 

MHCpOpMaL\MIO, COOTBeTCTBy K3 Li^y K) 

nepeflaBaeMbiM eflHHML|aM TpacpMKa, HanpMMep 
aneivieHTaM flaHHbix, HanpaBnntoT Ha pafl 

napannenbHbix norMHecKMX cxeM (Gi G n ) 

npope>KHBaHMfl TpacpMKa, KOTopbie npuHMMaioT 
peuieHne: npepBaTb nepeflany hjih nponycTMTb 
OTflexibHbie eflMHML|bi TpacpMKa, m npoM3BOflHT 
oqeHKy pacnpefleneHMH eflMHMq TpacpMKa no 
MacTOTe noaBneHMS nyTeM oflHOBpeMeHHoro 

BblHMCfieHMS OL|eHOK OTHOCMTejIbHOM H3CTOTbl 

noaBneHMn b pa3JiMMHbix flMana30Hax 3HaneHMM. 
[IpeflnaraeMbiM cnoco6 npeflHa3HaHeH, b 

MaCTHOCTM , flJlfl M3MepeHMfl TpacpMKa SJieMeHTOB 
flaHHblX B C»TM O aCMHXpOHHbIM pe>KMMOM 

nepeflaHM (ATM), ho oh TaiOKe npMMeHMM m fl/ifl 
flpyrMx BMflOB TpacpMKa, HanpMMep, flna Bbi30B0B, 

HTO 6yfl6T paCKpblTO HM>K6. H3-3a HanMHMH 

6onbUJoro KOJiMHecTBa onepaqMOHHbix cpefl: 

3JieMeHTOB flaHHblX, naKeTOB, Bbl30BOB M T.fl., 

nepeflaBaeMbie b CMCTeMe 06-beKTbi 6yflyT 
MMeHOBaTbcn HMwe oSiflMM TepMMHOM "eflMHMqa 
TpacpMKa". 

npefliijecTByioiUMM ypoBeHb TexHMKM 
Cnoco6bi ynpaBneHMFi Bbi30BaMM Ha ocHOBe 

M3MepeHMM TpacpMKa OCHOBaHbl Ha tom cpaKTe, 

hto flnn nonb30BaTena c/iojkho 3apaHee 
ocyiflecTBMTb TOMHoe onMcaHMe xapaicrepa 
TpacpMKa. HanpMMep, OMeHb TpyflHO 3apaHee 
onpeflenMTb cpeflHtoio CKopocTb nepeflaHM b 
6mt3X OKaToro BMfleocMrHana TaK KaK flo 
ycTaHOBneHMS coeflMHeHMn 

XapaKTepMCTMKM TpacpMK 

cpaKTMHecKM nonb30BaTenb flonweH, BeposTHO, 
flaBaTb 6onee BbicoKMe 3HaneHMfl napaMeTpoB 
TpacpMKa (HanpMMep, MaKCMManbHyio crapocTb 
nepeflaHM aneMeHTOB flaHHbix, cpeflHWio 
CKopocTb nepeflaHM aneMeHTOB flaHHbix), neM na 
caMOM flene. CneflOBaTenbHO, flna 
ocyiflecTBneHMfl coeflMHeHMH BbiflenaeTCfl 
6onbiiioe KOJiMHecTBO ceTeBbix pecypcoB, HeM 
Heo6xoflMMO, mto, bo3mo>kho, npMBOflMT k 6onee 
hm3kom cTeneHM mx McnonbsoBaHMfi b ceTM. 
HeTOMHoe onMcaHMe, flaHHoe nonb30BaTeneM, 

KOMnSHCMpyiOT BbinOHHeHMeM M3MepeHMM 

peanbHoro TpacpMKa. riocpeflCTBOM stmx 
M3MepeHMM MO>KeT 6biTb ynynweHa CTeneHb 
Mcnonb30BaHM« ceTeBbix pecypcoB. HaM6onee 
scpcpeKTMBHbie cnoco6bi ynpaBneHM* TpacpMKOM 
cpaKTMHecKM OCHOBaHbl Ha pe3ynbTaTax 
M3MepeHMM peanbHoro TpacpMKa. 

3cpcpeKTMBHbiM cnoco6 MccneflOBaHMfl 

TpacpMKa COCTOMT B M3MepeHMM TaK Ha3blBaeMOM 

MHCpopMaqMM rMCTorpaMMbi TpacpMKa. 
ScpcpeKTMBHOCTb HBnaeTCfl pe3ynbTaraM Toro, 
hto rMCTorpaMMa coflep>KMT 6oribiijoe 
KonMHecTBO MHCpopMaqMM o noTOKe TpacpMKa. 
flna o6nerneHMfl noHMMaHMfl flanbHeMwero 
onMcaHMa cnepBa 6yflyT KpaTKO paccMOTpeHbi 

3TM TMCTOrpaMMbl. 

TMCTorpaMMOM Ha3biBaeTca nonocoBaa 
AMarpaMMa, KOTopan noKa3biBaeT 
pacnpefleneHMe nacTOTbi noBTopeHMM 

KOJIMHeCTBeHHOM BenMHMHbl, B KOTOpOM LUMpMHa 

nonocbi npeflCTaBnfleT co6om onpefleneHHbiPi 
AMana30H 3HaneHMM, a BbicoTa nonocbi 
npeflCTaBnneT co6om nacTOTy noBTopeHMM 
3HaneHMM b paccMaTpMBaeMOM flMana30He 
3HaneHMM. TaKMM o6pa30M, rMcrarpaMMa 
noKa3biBaeT, KaK pacnpefleneHbi 3HaneHMfl 

KOHKpeTHOM KOnMMeCTBeHHOM BenMHMHbl CpeflM 

Bcex B03MO>KHbix ee 3HaneHMM. EcnM 
KonMHecTBeHHas BenMHMHa flsnaeTCfl cnynaMHofi 



nepeMeHHOM r (KOTopaa MOweT npeflCTaBnsrrb 
co6om, HanpMMep, nacTOTy nonBneHMsi bxoahiumx 
aneMeHTOB flaHHbix Ha Bxofle ycTpoMCTBa MnM 

HaCTOTy BXOflfllUMX Bbl30B0B B KOHKpeTHOM 

MarMCTpanbHoii nMHMM), to rMCTorpaMMa 
npeflCTasnseT co6om oi_|eHKy cpyHKi^MM 
nnoTHocTM BeposiTHocTM f nepeMeHHoPi r. 

Ha cpMr. 1 noKa3aHa mcTorpaMMa, Ha 
KOTopoM BbicoTa (0,1) nepBofi nonocbi 
npeflCTaBnsieT co6om oqeHKy Toro, hto 
nocneflyioiflee 3HaneHMe cnynafiHOM 
nepeMeHHOM 6yfleT HaxoflMTca Me>Kfly 0 m nflTbio, 
BbicoTa (0,2) cneflyiotfleM nonocbi npeflCTaBnneT 
co6om oi^eHKy Toro, hto nocneflyioii|ee 3HaneHMe 
cnynaMHOM nepeMeHHOM 6yfleT HaxoflMTbca 
Me>Kfly n^Tbio m flecaTbio, m T.fl. BbHMcnaa 
cyMMy BbicoT flo tom nonocbi, KoopflMHaTa x 
KOTopoM npeBbiiuaeT X, mo>kho nonyHMTb oqeHKy 
cpyHKL|MM pacnpefleneHMfi Bepo^THOCTM F 
nepeMeHHOM r b TOHKe r = X. HanpMMep, cyMMa 
flByx KpaMHMX neBbix nonoc (0,1 + 0,2 = 0,3) 
SBn^eTCH oqeHKOM toto, hto nocneflyioiflee 
3HaneHMe cnynaMHOM nepeMeHHOM 6yfleT 
MeHbiue MnM paBHO flecHTM. 

flna flMCKpeTHOM cnynaPiHOM BenMHMHbl 

CpyHKL(MIO nnOTHOCTM BepOHTHOCTM f M CpyHKL(MIO 

pacnpefleneHMfl BepoHTHOCTM F onpeflennioT 
cneflyioiAMM o6pa30M: 

f(X)= P {nio6oe r r X), i= 0, 1, 2, ... 

F(X)= P {nio6oe n< X} = S f(Ri). 

EcnM cpyHKMMM f m F MSBecTHbi, to 0 
noBefleHMM cnynafiHOM BenMHMHbl M3BecTHO 
noHTM Bee, hto ny>KHO. TeM He MeHee, Ha 
npaKTMKe 3TO He npeflCTaBnaeTcsi B03MO»HbiM, 
noTOMy hto b noflo6noM cnynae noTpe6oBanocb 
6bi 3HaTb He TonbKO npeflbiflyii(Me 3HaneHMfi 
nocneflOBaTenbHocTM cnynaMHOM nepeMeHHOM, 
ho TaioKe m ee 6yflyLflMe 3HaneHMa OflHaKo sto 

HeB03MO)KHO, TaK KaK TpaCpMK MCXOflMT M3 
BHeLUHerO MCTOHHMKa, KOTOpbIM He 33BMCMT OT 

ycTpoMCTBa M3MepeHMn m noBefleHMe KOToporo 
He MO>KeT 6biTb M3BecTHO 3apaHee. KpoMe Toro, 

CpyHKL|MM f M F M0I7T 6blTb CpyHKqMflMM BpeMeHM 
(TO eCTb OHM MOryT M3MeHflTbCq BO BpeMeHM). 

B cooTBeTCTBy lOLfleM HacTOfliAeMy 
M3o6peTeHMio cnoco6e oqeHKy pacnpefleneHMfl 
TpacpMKa ocymecTBnaioT nyTeM c6opa 
cooTBeTCTByiomMX rMCTorpaMMe flaHHbix nM6o no 
BceM npeflbiflyLUMM 3HaHeHM$iM cnynaMHoii 
nepeMeHHOM, mGo TonbKO no HeraTopbiM M3 hmx. 
(CneflyeT oTMeTMTb, hto b o6biHHOM noHMMaHMM 
rMCTorpaMMa othocmtca k rpacpMHecKOMy 
npeflCTaBneHMKD. no stom npMHMHe b HacToaifleM 

M306peTeHMM 3TOT TepMMH o6blHHO OTHOCMTCfl K 
COOTBeTCTBy lOlflMM TMCTOrpaMMe flaHHbIM, 

noTOMy hto co6paHHbie flaHHbie M3MepeHMM He 
o6fl3aTenbHO flon>KHbi 6biTb npeflCTaBneHbi b 
rpacpMHecKOM BMfle). B npMBefleHHOM HM>Ke 
onMcaHMM CMMBon h o6o3HanaeT (sMnMpMHecKyio) 
oqeHKy cpyHKi^MM nnOTHOCTM BepoaTHOcTM f, a 
CMMBon H o6o3HanaeT (3MnMpMHecKyio) oqeHKy 
cpyHKL(MM pacnpefleneHMfl BepoHTHOCTM F, to 
ecTb hsfuHwF. 

BbWMcneHMe flaHHbix rMCTorpaMMbi o MacTOTe 
noFiBneHMn (to ecTb nacTOTbi npMxofla) eflMHMq 
TpacpMKa co3flaeT ocHOBy flna pa3nMHHbix bmaob 
aHanM3a TpacpMKa m, CneflOBaTenbHO, TaiOKe 
cocTaBnaeT cyTb MHorMX pa3nMHHbix 
peanM3aqMM. ripMMepaMM TaKMX peanM3aqMii c 
Mcnonb30BaHMeM M3MepeHMM TpacpMKa cnywaT 
npoqeflypa ynpaBneHMfl flocTynoM k coeflMHeHMio 
m pacnpefleneHMe nonocbi nacTOT b cKopocTHbix 
naKeTHbix ceTnx, b nacTHOcTM, b ceT^x ATM. 
H3MepeHMfl TpacpMKa MoryT TaiOKe BbinonHflTbcn 
Ana onTMMM3aL(MM onpefleneHHoro ycTpoMCTBa 
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nepeAann nnn era Mac™ nofl tohho 
onpeAeneHHbiM tmh TpacpMKa. HanpMMep, pa3Mep 
6ycpepa flon>KeH 6biTb flocTaTOMHo 6onbUJMM flnn 
6ycpepn3aqnn 6onbiueM nacTM BXOAflmero 
TpacpMKa. 

Ha dpv\r. 2 noKa3aHO TunnMHoe peweHMe, 
KOTopoe uoxei 6biTb Mcnonb30BaHo flnn 
M3MepeHHfl ou,eHOMHoro 3HaHeHMa h cpyHKii,MM 
nnoTHOCTH Bepo^THOCTM f. Pe3ynbTaTbi 
M3MepeHMM TpacpMKa nnn cooTBeTCTByratnne 
flaHHbie (Hanpniviep, nocneflOBaTenbHOdb 
MMnynbcoB, b KOTopoCi Ka>KflbiM HMnynbc 
cooTBeTCTByeT eAMHHqe BXOAflmero TpacpMKa) 
noflawT Ha ycTpoficTBO copTupoBKM yc, KOTopoe 
BbwucjiaeT MrHOBeHHyK) HacTOTy npnxofla r. Ee 
nonynaioT nyTeM BbNMcneHUP BennHUHbi, 
o6paTHoCi pa3H0CTH Me>Kfly MOMeHTOM 
BpeMeHM t-i (to ecTb, TeKymuM BpeMeHeM) 
nodynaromefi eflUHnqbi TpacpMKa m momchtom 
BpeiweHM t 2 npeflbwymePi eAMHMU,bi TpacpMKa, to 
ecTb r = 1/(ti -t 2 ). 3Ty BenMHMHy BbiHMcnaroT npn 
nocTynneHMH k3>kaom eAMHuqbi TpacpMKa. (Ecnn 
npw BbNMcneHUM Mcnonb3yioT He o6paTHyK) 
BenMHHHy, a caMy pa3HOCTb t r t 2 , to BMecTO 
pacnpeAeneHMH MacTOTbi npuxofla nonyMaiOT 
oqeHKy pacnpeAeneHMH BpeMeHM Me>KAy 
nocneAOBaTenbHbiMM eAMHMU,aMM TpacpMKa). B 
AeficTBMTenbHOCTH BbiMncneHne BbinonHfltoT 
nocpeACTBOM cneTHMKOB C-|, C n , no OAHOMy 
Ha Ka>KAyK> nonocy rucTorpaMMbi, to ecTb no 
OAHOMy Ha Ka>KAbiPi HacTOTHbifi Anana30H. 
HanpMMep, MTo6bi ou,eHMTb MH<popMau,MK), 
npeAOTaBJieHHyio Ha cpur. 1, Tpe6yeTCfi BOceMb 
cneTHHKOB (nepBbifi Mewy HyneM n naTbio, 
BTopoPi Me>wy nHTbio m AecflTbio m t.a-, a 
nocneAHufi chcthmk: Meacfly TpnAMaTbio naTbio m 

6eCKOHeHHOCTblO) . BblflCHMB MTHOBeHHOe 

3HaMeHne MacTOTbi npuxoAa, ycTpoficTBO 
copTupoBKM YC aoh>kho Bbipa6oTaTb peweHMe, k 
KaKOMy Anana30Hy nonoc rucTorpaMMbi no ocm X 
OTHOCMTcn pe3ynbTaT. flna stom qenn, oho 
MMeeT xpaHUMyio b naMATM (o6o3HaneHHOM 
ccbinoMHofi no3HL(wefi 11AM) MHCpopMau,MKJ, 

comacHO KOTopoCi Ka>Kqbiii cneTHMK C-i 

c n cooTBeTCTByeT CBoeMy Anana30Hy no ocu X. 

TaKMM 06pa30M, yCTpOMCTBO COpTHpOBKH 

cpaBHMBaeT BbiHMcneHHbiM pe3ynbTaT c 
xpaHUMbiMM b naMflTH AaHHbiMH m nocne 3Toro 
y BenMHM BaeT Ha eAHHkiqy noKa3aHMfl CHeTHMKa, 
cooTBeTCTByKimero TOMy HacTHOMy Anana30Hy, k 
KOTopoMy OTHOCMTCfi pe3ynbTaT. TaKMM o6pa30M 
pe3y/ibTaTbi BbNucneHMM cneTHMKOB AaioT 
oueHKy h cpyHKU,MM nnoTHOCTM BepoflTHOcTM. B 
Hanane M3MepeHMH cmcthmkm oSHynaioT. (locne 
npoBeAeHM^ M3MepeHMfl 3HaneHna cneTHMKa 
coxpaHflioT, a cneTHMKM o6HynnioT, nocne Hero 
MO>KeT 6biTb npoM3BeAeHO cneAyiouiee 
M3MepeHMe. 

OnMcaHHbifi Bbiwe cnoco6 6yAeT 
o6ecneMMBaTb MmoBeHHyw KapTMHy mjim 
MrHOBeHHoe pacnpeAeneHMe TpacpMKa. OAHara 
Manbie MmoBeHHbie cpnyKTyaMMM o6biMHO He 
npeACTaBnnioT HMKararo MHTepeca, a BMecTO 
3Toro >KenaTenbHO 6bino 6bi oqeHMTb cocTOSHMe 
TpacpMKa b TeMeHMe A^MTexibHoro BpeMeHM, 
noTOMy mto TaKaa oi^eHKa AacT 6onee TOHHyra 

MHCpOpMaMMKD O COCTORHMM TpacpMKa. 3T0 

BbinoriHfleTCfl nyTeM ycpeAHeHMfl pe3ynbTaTOB 
M3MepeHMM KaKMM-nM6o cnoco6oM p,rm 
cma>KMBaHMfl nra6bix MmoBeHHbix cpnyKTyaqMM. 
CaMbiCi npocTOM cnoco6 ooctomt b tom, mto 
nepeA ycTpoiicTBOM Ha cpMr. 2 AoSaBnaraT 6hok 
ycpeAHeHMfl. 3tot anbTepHaTMBHbifi BapMaHT 
noKa3aH Ha cpMr. 3a, Ha kotopom yKa3aHHbiCi 



6hok o6o3HaneH ccbinoHHOM no3ML(MeM By. 
l"lpo6neMa, KOTopaa B03HMKaeT npM TaKOM 

peujeHMM, COCTOMT B TOM, KaK Bbl6paTb 

KoscpcpMLtMeHT ycpeAHeHMn; HanpMMep, CKonbKO 
eAMHMLt TpacpMKa cneAyeT yHMTbiBaTb, mjim KaKaa 
AnMTenbHocTb Aon>KHa 6biTb y BpeMeHHoro oKHa. 

B006LAe TOBOpFl, MO>KH0 OTMeTMTb, MTO 
npaBMJIbHblM K03CpCpML(MeHT ycpeAHeHMfl 33BMCMT 
OT TOrO, KaKOBbl OTKnOHeHMfl BXOAfliAero 

TpacpMKa ot TeKymero cpeAHero 3HaMeHMs, a sto 
o3HaHaeT, mto am noAAep>KaHMfl HenpepbiBHoro 
m acpcpeKTMBHoro ycpeflHeHMfl nyMiue ycTaHOBMTb 
6noK ycpeAHeHMfi nocne 6noKa oqeHKM (KaK Ha 
cpMr. 36) MnM we noAaBaTb napaMeTpbi TpacpMKa 
Ann SnoKa ycpeAHeHMfl Mepe3 neTnra o6paTHOM 
CBS3M (KaK Ha cpMr. 3b). B 3tom cnynae 
M3MepeHHbie flaHHbie flon>KHbi 6biTb coxpaHeHbi b 

6nOKe COpTMpOBKM T3K, MT06bl M3 HMX MOmM 6bl 

6biTb ccpopMMpoBaHbi napaMeTpbi oSpaTHofi 

CBA3M. 

H3 BbiiueonMcaHHoro ombbmaho, mto 
ycpeAHeHMe AenaeT ycTpoficTBO 6onee 
cno>KHbiM; peujeHMe a°i>kho npMHMMaTbcs b 
33BMCMMOCTM ot Bee 6onbLuero MMcna 
napaMeTpoB. flnn o6ecneHeHMH acpcpeKTMBHOM 
OL\eHKM TaioKe Tpe6yeTcyi Ao6aBneHMe HOBbix 
y3noB b M3MepMTenbHoe ycTpoticTBO pj\n 
M3MepeHMfl TpacpMKa. 

CyiAHocTb M3o6peTeHMn 

3aAaMe(i HacTORinero M3o6peTeHMfl mnnejcn 
ycTpaHeHMe BbiLueyKa3aHHora HeAOCTaTKa nyTeM 
003AaHMa cnoco6a hoboto TMna, nocpeACTBOM 
KOToporo mowho nerra nonyMMTb TOMHyio OLteHKy 
coctoahm* TpacpMKa b TeHeHMe AiMTenbHoro 
BpeMeHM (a, b cnyMae HeoSxoAM moctm , TaioKe m 
pacnpeAeneHMfl MmoBeHHofi MacTOTbi TpacpMKa). 

3tot pe3ynbTaT AOCTMraeTcn comacHO 
HacTo^meMy M3o6peTeHMK) TeM, mto b 
safmneHHOM cnoco6e BbiMMcneHMe oqeHKM p,m 
OTAenbHoro Anana30Ha 3HaMeHMM ocymecTBnflioT 

Ha 0CH0B3HMM pa3HOCTeM Me>KAy KOnMMeCTBOM 

peujeHMM, npMHATbix npopewMBatoiAMMM 

nOrMMeCKMMM CXeMaMM, COOTBeTCTBeHHO 

paccMaTpMBaeMOMy AMana30Hy 3HaMeHMM b 
TeMeHMe onpeAeneHHoro MHTepBana BpeMeHM. 
H3o6peTeHMe TaioKe othocmtca k ycTpoMCTBy p,rm 
M3MepeHMfl TpacpMKa b CMCTeMe cbh3M, npMMeM 
ycTpoficTBO coAep>KMT p^A napannenbHbix 
npope>KMBaioiAMX norMMecKMX cxeM (Gi,.,„ G n ), 

Ka>KAaj1 M3 KOTOpblX CBH3aH3 c MHCpopMai^MeM, 

cooTBeTCTByromeM nepeflaBaeMbiM eAMHMqaM 
TpacpMKa, a Ka>KAaa npope>KMBaioiiiafl norMMecKaa 
cxeMa coAep>KMT cpeACTBO npMHSiTMa peiueHMfl 
(F1P) BbipaSoTKM peiueHMfl o nponycKaHMM 
MnM npepbiBaHMM nepeAaMM eAMHMqw TpacpMKa, 
HanpMMep, sneMeHTa AaHHbix, npMMeM peujeHMe 
o nponycKaHMM yKa3biBaeT Ha npMHflTMe eAMHMqbi 
TpacpMKa KaK yAOBneTBop^KJineM 
npeABapMTenbHO 3aAaHHbiM KpMTepMeM 
cooTBeTCTBMfl TpacpMKa, M CpeACTBO MaCOB (MAC) 
Ana onpeAeneHMq BpeMeHM noFiBneHMfl K3H<aom 
eAMHMi^bi TpacpMKa. yCTpOMCTBO A^H M3MepeHMfl 
TpacpMKa, cooTBeTCTByiomee M3o6peTeHMK3, 
OTnMMaeTcn TeM, mto oho AononHMTenbHO 
coAepwMT BbiMMcnMTenbHoe cpeACTBO aih 
BbiMMcneHMSi pa3H0CTeM Me>KAy onpeAeneHHbiM 

KOnMMeCTBOM peujeHMM, npMHflTblX OAMHOMHbIMM 

npopewMBaioiAMMM norMMecKMMM cxeMaMM 3a 
onpeAeneHHbiM nepMOfl BpeMeHM. 

3aMbicen M3o6peTeHMfi coctomt b tom, MTo6bi 
Ann M3MepeHM3 TpacpMKa Mcnonb30BaTb 
HecKonbKO TaKMX napannenbHbix ycTpoMCTB, 
KOTopbie npMMeHnioTcn p,m orpaHMMeHMS 

TpacpMKa M MMelOT onMcaHHbie BblLUe CpyHKL(MM 

ycpeAHeHMn, BCTpoeHHbie b BbinonHfieMyio mmm 
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onepaqmo orpaHMHeHnn. Ha ocHOBe pa3Hoc™ 
Mex<fly KonnnecTBOM peweHMM "nponycTMTb" 
n/nnn "npepBaTb", npMHaTbix stmmh 
ycTpovicTBaMM orpaHM^eHMa, BbNMcnaioT 
onucaHHbie Bbiiue oi^eHKM h n H (MnM, no 
MeHbwefi Mepe, oflHy H3 hux). M3MepeHne tskhm 
o6pa30M BbinonHflWT npH noMomn 
paccMaTpuBaeMbix ycTpoMCTB 6e3 KaKoro-nn6o 
orpaHMMeHMfl noTOKa TpacpMKa. OrpaHMMeHne 
TaioKe MO>KeT 6biTb BbinoriHeHo Ha 6onee 
no3flHeM CTaflMM, ho ocyLnecTBneHne araro He 
3aBncm ot npeAnaraeMoro cnoco6a M3MepeHHM. 
CneflOBaTenbHO, M3MepeHkie Mcnonb3yeT Te we 
caMbie peweHMa nponycTMTb m/hjih npepBaTb, 
hto ncnonb3yroTCfl npopewMBaiomeM noranecKOM 
cxeMOM, Aawe Torfla, rarfla era npMMeHaioT Ana 
cpMnwpauMM TpacpMKa. 

ripn ncnonb30BaHMH npeflno>KeHHoro b 
M3o6peTeHMM peuieHMa mo>kho npou3BOAHTb 
n3MepeHnn TpacpMKa MMetomMMMca cpunbTpaMU, 
KOTopbiMn , HanpMMep, Bcerfla CHa6?KeH0 
KOMMyTai^noHHoe ycTpoCicTBO cudeMbi ATM. 
CneflOBaTenbHO, Ann ocyinecTBneHwa 
HacTOHLnero M3o6peTeHMa Heo6xoflHMO 
no-HOBoiviy coeflMHMTb cymecTByioLMMe 

yCTpOMCTBa T3K, HT06bl OHH MOmM 6blTb 

Mcnorib30BaHbi Ann M3MepeHnfi flaHHbix 
rucTorpaMMbi H3 TpacpMKa. 

npn noM0ii(M npeflno>KeHHoro b M3o6peTeHMa 
peuieHMa mowho nerro nonyHMTb TOMHbie 
nonb30BaTenbCKne napan/ieTpbi npeflnaraeMoro 
TpacpMKa, npuneM stu nonb30BaTenbCKne 
napaMeTpbi MoryT 6biTb, b cbokd onepeflb, 
ncnonb30BaHbi Ana MHorux qenefl. Oahom H3 
TaKHX none3Hbix uenefi nBnneTcn pa3pa6oTKa 
npoqeAypbi ynpaBneHMa noTOKOM AaHHbix Ann 
KOMMyTaqnn b ceTnx ATM Ha ocHOBe 
nonb30BaTenbCKHX napaMeTpoB TpacpMKa, 
nonyneHMe KOTopbix o6ecneHMBaeTcn b 
HacranmeM M3o6peTeHMM c 6onee BbicoraM 

TOHHOCTbtO. 

KpaTKoe onMcaHMe MepTewetf 

H3o6peTeHMe m npeAnoMTMTenbHbie 
BapMaHTbi era ocymecTBneHMn 6yAyT Aanee 
onMcaHbi 6onee noflpo6HO co ccbinKaMM Ha 
npMMepbi, npeACTaBneHHbie Ha cpMr. 4-14, Ha 
KOTopbix npeACTaBneHo cneflyroiAee: 

cpMr. 1 - rMCTorpaMMa, Ana kotopom c6op 
cooTBeTCTByroLUMX efi AaHHbix ocymecTBneH 
npeAno>KeHHbiM b M3o6peTeHMM cnoco6oM, 

cpMr. 2 - MnnracTpaqMa cnoco6a c6opa 
AaHHbix rMCTorpaMMbi M3 TpacpMKa, M3BecTHoro 
M3 npefliuecTByiomero ypoBHa tgxhmkm, 

cpMr. 3a ... 3b - MnmoorpauMM HeraTopbix 
cnoco6oB, M3BecTHbix M3 npeAwecTByiomero 
ypoBHn TexHMKM, o6ecneMMBaioLL|MX 
BMAOM3MeHeHMe noKa3aHHoro Ha cpMr. 2 cnoco6a 
b npoqeAypy M3MepeHMn, nocpeflCTBOM KOTopoii 
MoweT 6biTb npoM3BeAeHa ou,eHKa cocTonHMn 
TpacpMKa b TeneHMe flnMTenbHoro BpeMeHM. 

cpur. 4 - cxeMa npopewiBaromeM norMMecKOM 
cxeMbi, KOTopaa ocymecTBnaeT npopewMBaHMe 
TpacpMKa b cooTBeTCTBMM co cnoco6oM 

npope>KMBaHMa, M3BeCTHblM M3 

npeAUJecTByiou^ero ypoBHa TexHMKM, 

cpMr. 5 - MnntocTpaqMa paSoTbi norMHecKoPi 
cxeMbi, M3o6pa>KeHHOM Ha cpMr. 4, 

cpMr. 6 - 6noK-cxeMa cnoco6a M3MepeHMa 
TpacpMKa cornacHO M3o6peTeHMio, 

cpMr. 7a m 76 - rMCTorpaMMbi, Ana KOTopbix 

M3M6peHMe COOTBeTCTByiOlAMX MM flaHHblX MOWHO 

ooymecTBMTb npeAnaraeMbiM b M3o6peTeHMM 

yCTpOMCTBOM, 

cpMr. 8 - cxeMa nocneflOBaTenbHocTM 
onepaqnM OTflenbHOM npopewMBaraineM 



norMMecKOM cxeMbi, MnniocTpMpyeMOM Ha cpMr. 6, 

CpMr. 9 - B03M0)KHblM BapM3HT 

ocymecTBneHMa ycTpotfcTBa, M3o6pa>KeHHoro Ha 
cpMr. 6, 

CpMr. 10 - BTOpOM B03M0>KHblM BapMaHT 

ocyu^ecTBneHMa ycTpoMCTBa, M3o6pa>KeHHoro Ha 
cpwr. 6, 

cpMr. 11a - cxeMa nocneAOBaTenbHOCTM 
onepauMM Ana anbTepHaTMBHoro BapMaHTa 
npope>KMBaioinePi norMMecKOM cxeMbi, 

cpwr. 116 - xapaKTepMCTMHecKaa KpMBaa Ana 
anbTepHaTMBHoro BapMaHTa npopewMBaiomeM 
noranecKOM cxeMbi, 

cpMr. 1 1b - MnniocTpaL(Ma BToporo 
npeAno>KeHHoro b M3o6peTeHMM peiueHMa Ana 
M3MepeHMa TpacpMKa, 

cpMr. 12 - 6noK-cxeMa OTAenbHOM 
npopewMBatoiAeti norMMecKOM cxeMbi, 

cpMr. 13 - cxeMa nocneAOBaTenbHOCTM 
onepaMMM npope>KM BaiomeM norMMecKOM cxeMbi, 
aBnaioiAeiica moamcpm u,m poBaHHbiM BapMaHTOM 
npope>KMBaioiAeM norMMecKOM cxeMbi no cpMr. 8, 

cpMr. 14 - cxeMa nocneAOBaTenbHOCTM 
onepaL(MM npopewMBaiomeM norMHecKOM cxeMbi, 
aBnaioiAePica MOAMCpni^MpoBaHHbiM BapMaHTOM 
npope>KMBaiomeM norMHecKofi cxeMbi no cpMr. 8. 

noApo6Hoe onMcaHMe M3o6peTeHMa 

nocKonbicy b M3o6peTeHMM MoryT 6biTb 
Mcnonb30BaHbi cnoco6bi npopewMBaHMa TpacpMKa 

MnM CpMnbTpai^MM, M3BeCTHbie M3 

npeAixiecTByioiAero ypoBHa TexHMKM, to HM>Ke 
6yfleT npMBefleHO mx KpaTKoe onMcaHMe. 

TaK Ha3biBaeMbiM cnoco6 npope>KMBaHMa 
Bbi30B0B (TepMMH Mcnonb3yeTca B HeCKOnbKMX 
MewAyHapoAHbix CTaHAapTax, HanpMMep, b 
PeKOMeHAai^MM E.412, 3.1.1.2 m PeKOMeHAai-IMM 
Q. 542, 5.4.4.3 CnHefi Khmtm MKKTT (CCITT 
Blue Book)) npeflCTaBnaeT co6om cnoco6 
ynpaBneHMa TpacpMKOM Ha ocHOBaHMM ckopoctm 
nepeAaMM, KOTopbiM orpaHMHMBaeT BenMHMHy 

TpacpMKa, TO eCTb KOnMHeCTBO Bbl30BOB TaK, 

4To6bi 3a eAMHMqy BpeMeHM npoxoAMno 
onpeAeneHHoe MaKCMManbHoe KonMMecTBO 
Bbi30BOB. TaKOM cnoco6 6bin onMcaH He TonbKO b 
BbiiueynoMaHyTbix CTaHAapTax, ho TaioKe, 
HanpMMep, b naTeHTe CUJA N 4224479. 

YcTpoMCTBO, pa6oTaioLi(ee b cootbgtctbmm co 
oioco6om npopewMBaHMa Bbi30BOB, MO*eT 
npeACTaBnaTb co6ofi noKa3aHHyio Ha cpMr. 4 
npope>KMBa>om,yio norMHecKyio cxeMy 40, 
MMetomyio oamh BXOA, o6o3HaHeHHblM no3MqMeM 
BXOfl, m flBa BbixoAa, o6o3HaneHHbie 
FlPOnyCKAHME m nPEPblBAHUE, b 
norMMecKOM cxeMe 3apaHee 3anoMHeH napaMeTp 
npope>KMBaHMa U, KOTopbiM npeACTaBnaeT co6om 
onpeAeneHHoe KonwnecTBO eAMHMq TpacpMKa 3a 
eAMHMqy BpeMeHM (HanpMMep, sneMeHTOB 

AaHHblX MnM Bbl30BOB B ceKyHAy). EAMHML(bl 

BXOAaiAero TpacpMKa HanpaBnaiOT Ha bxoa 
npope>KMBaiomeM norMMecKOM cxeMbi BXOfl, a 
nepeAany nponyu^eHHbix eflMHMq TpacpMKa 
ocymecTBnaioT c BbixoAa nPOnyCKAHHE. 
npope>KMBaioiAaa norMHecKaa cxeMa 
orpaHMHMBaeT nacTOTy (nacTOTy noaBneHMa) 

eAMHML( TpacpMKa T3KMM 06pa30M, HT06bl 

BexiMMMHa nepeAaHHora TpacpMKa 3a eflMHML(y 
BpeMeHM He npeBbicMna BbiuieynoMaHyTbiM 
napaMeTp npope>KMBaHMa U (eAMHMU, TpacpMKa b 
ceicyHAy). B cnynae, KorAa BenMMMHa BXOAamero 
rpacpMKa 3a eAMHML\y BpeMeHM npeBbiiuaeT 
3HaMeHMe U, npope>KMBaioiAafl norMHecKaa cxeMa 
HanpaBnaeT HeraTopbie M3 eAMHMLi TpacpMKa Ha 
bwxoa nPOnyCKAHUE tskmm o6pa30M, MTo6bi 
CKopocTb nepeAaHM BbixoAamero TpacpMKa M3 
nopTa nPOnyCKAHUE 6bina He Bbiiue, hsm U. 
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flanbHeiiiuasi o6pa6oTKa eflMHMH TpacpMKa, 
nonyMeHHbix Ha Bbixofle IIPEPblBAHUE, MO>KeT 
6biTb ocyinecTBJieHa pa3nnMHbiMM cnocoSaMM, 

HO 3TO BblXOflMT 3a o6"beM HaCTOHlfleM 3aflBKM Ha 

M3o6peTeHMe. Ha npaKTUKe npopewMBaroLflafl 
jiornHecKan cxeMa MOweT 6biTb peariH30BaHa, 
HanpMMep, c ncnonb30BaHneM kopotkom 
nporpaMMbi, KOTopaa MOweT cHMTbiBaTb 
noKa3aHMa nacoB ycTpoficTBa m Ha ocHOBe stoto 
npuHMMaTb peweHUfl o npepbiBaHnn nepeflaHM. 

B BbiweynoMflHyTOM ITaTeHTe CLLIA N 
4224479 npopewMBaroiflaa jiornnecKan cxeMa 
pa6oTaeT TaKMM o6pa30M, HTo6bi Mexcfly flByivin 
nocneAOBaTenbHbiMn Bbi30BaMM MMenca 

MMHMMajlbHblM B03MO>KHblM npOMe>KyTOK 

Bpen/ieHU, HanpMMep 0,1 ceKyHflbi. 
(CneflOBaTenbHo, xpaHMMbiCi b npopewMBaratfleM 
nomnecKofi cxeMe napan/ieTp npepbiBaHMH, 
MO>KeT TaioKe onpeflenHTb caMbiti kopotkmm 
flonycTHMbiR npoMewyTOK BpeMeHM I Me>Kfly 
AByivin nocxieflOBaTejibHbiMn Bbi30BaMM, 
ynowiMHaeMbiCi KaK MHTepBan npopewMBaHMa, n 
KOTopbiCi no cyiflecTBy flBnaeTCH t©m we caMbiM 
napaMeTpoM, TaK KaK pacciviaTpMBaeMbie 
napaivieTpbi npopewnBaHMfl npeflCTaBnaiOT co6om 
BennHMHbi, oSpaTHbie flpyr flpyry, to ecTb U = 
1/1). BpeMd Hanana nocneflHero nepeflaHHoro 
Bbi30Ba 3anoMHHaeTcn b npope>KMBaK>meM 
norunecKOM cxeMe. EcnM pa3HOCTb Me>Kfly 
BpeivieHeM nocTynneHMfi hoboto Bbi30Ba v\ 
3anoMHeHHoro BpeMeHM Hanana NieHbwe, neM 

BblLUeynOMSRHyTblM CaMblM KOpOTKMM M3 
B03MO>KHblX npOMeWyTOK BpeMeHU, TO Bbl30B 

6yfleT npepBaH. EcnM pa3H0CTb paBHa nnn 
6onbwe BbiweynoMflHyToro npoMewyTKa 
BpeMeHU, to Bbi30B 6yfleT nponyifleH, a 
3HaMeHne BpeMeHU Hanana nocneflHero 
nepeflaHHoro Bbi30Ba 6yfleT o6HOBneHO TaK, 
MTo6bi oho cooTBeTCTBOBano TeKyLqeMy 
BpeMeHU. 

ct>yHKL|MOHnpoBaHne cnoco6a npope^HBaHun 
Bbi30Ba unmocTpnpyeTcn Ha cpur. 5. Korfla 
BennHMHa ycpeflHeHHoro BxoflHiflero TpacpMKa 
(oTMeHeHHan no ropn30HTanbHOM ocm) HMwe, HeM 
BbiLueynoMfiHyTbiM MaKCMMyM U, to He 
nponcxoflUT hhiokhx nepepbiBOB b nepenane (b 
nfleanbHOM cnynae). Korfla ycpeflHeHHaa 
BenuMMHa TpacpMKa npeBbiiuaeT 

paccMaTpuBaeMoe 3HaHeHne, to 

npopewMBaioiflafl nornnecKaa cxeMa 
ocyiflecTBH^eT npepbiBaHne nepeflaMn 
HeraTopbix Bbi30BOB (HanpaBnaa mx Ha Bbixofl 
nPEPblBAHUE), npn stom BenuMMHa 
nepeflaBaeMoro TpacpMKa (oTMeneHHaa no 
BepTMKanbHoPi ocm) paBHa U. HfleanbHbiti cnynaii 
npeflCTaBneH nyHKTMpHOM nMHMeM, a peanbHbiii 
cnynafi - cnnouiHOM nMHMeM. Oaicn/iHecKM, 
xapaKTepMCTMHecKan KpMBaa (cnnowHafl nMHMfl), 
0T06pax<aK)Lflayi cpyHKi^MOHMpoBaHMe 
npope>KMBaK)ifleM norMMecKOM cxeMbi, 
npeflCTaBnaeT co6om crnaweHHoe npM6nMweHMe 

KyCOHHO-nMHeMHOM XapaKTepMCTMHeCKOM KpMBOM 

(nyHKTMpHafl nMHMfl) flna MfleanbHoro cnynaa - 
neM 6nM>Ke k MfleanbHOM kpmbom, TeM 
npope>KMBaioiflafl norMHecKaa cxeMa nynme. 
HanpMMep, npM noMoiflM npopewMBaioifleM 
norMHecKofi cxeMbi cornacHO [HaTeHTy CUJA N 
4224479 HeB03MO>KHO flOCTMHb MfleanbHoro 
cnynan. C flpyrofi CTopoHbi, npope>KMBaioiiiMe 
norMHecKMe cxeMbi, ocHOBaHHbie Ha npMHqMne 
"npoTeKaioiflero Beflpa", M3BecTHOM W3 
npeflUjecTByKDtflero ypoBHH TexHMKM, fmnaioTCfl 
scpcpeKTMBHbiMM, noTOMy mto ohm cnoco6Hbi 
o6pa6aTbiBaTb TaioKe MmoBeHHbie BcnnecKM 
TpacpMKa. 



CornacHO HacToaifleMy M3o6peTeHMio, 
M3MepeHMe flaHHbix rMCTorpaMMbi TpacpMKa 

npOM3BOflflT C MCnOnb30BaHMeM MaTpML^bl 

npope>KMBaioiflMX norMMecKMX cxeM nJlC (cpMr. 6), 
cocTonifleM M3 MHowecTBa napannenbHbix 

npope>KMBaioiflMX norMHecKMX cxeM Gi G n . 

BxoflfliflMM noTOK TpacpMKa (HanpMMep, noTOK 
aneMeHTOB, flaHHbix cMCTeMbi ATM) noMMMO 
Toro, hto ero nepeflaioT no bxoahom nMHMM BJ11, 
TaioKe nanpaBnnioT b M3MepMTenbHbiPi TpaKT, 
KOTopwii napanneneH bxoahom nMHMM. B 
M3MepMTenbHOM Tpaicre noTOK TpacpMKa MoweT 
cHanana 6biTb noflaH Ha 6noK 61 3anycKa, 
KOTopbiM Bbipa6aTbiBaeT no oflHOMy MMnynbcy Ha 
Ka>Kflyio Bxoflfliflyio eflMHMqy TpacpMKa. 
rionyMeHHyio TaKMM o6pa30M 

nocneflOBaTenbHocTb MMnynbcoB, 
npeflCTaBnsiounyio co6oti pe3ynbTaT M3MepeHMn 
TpacpMKa, noflaioT Ha Bxoflbi Bcex 
npope>KMBaiomMX norMHecKMX cxeM. 

EcnM npeflnono>KMTb, hto: a) nepeMeHHan 
j nponycxaHMe | onMCbiBaeT KonMMecTBo 
eflMHMq TpacpMKa (HanpMMep, oneMeHTOB flaHHbix 
ATM CMCTeMbi MnM Bbi30B0B), nponyifleHHbix 
npope>KMBaioiiieM norMHecKOM cxeMOM 3a 
onpefleneHHbiM npoMewyTOK BpeMeHM d; m 6) - 
norMHecKaa cxeMa nonyHMna Bcero N eflMHMq 
TpacpMKa b TeneHMe 3Toro npoMewyTKa BpeMeHM, 
npMHeM flona eflMHMq TpacpMKa, nponyifleHHbix 
norMMecKOM cxeMOM, paBHa 

| nponycxaHMe |/n. CneflOBaTenbHo, 3Ta 

BenMHMHa npeflCTaBnneT co6om oqeHKy 
Bepo^THOcTM Toro, hto HacTOTa (nacTOTa 
npuxofla) r BXOflniflMX eflMHML| TpacpMKa 6yfleT 
MeHbiue v\m paBHa U, to ecTb: 
| nponycxaHMe | „ p , r<u> 

N 

CneflOBaTenbHo, npM noMoiflM OTflenbHoPi 
npope>KM BaioifleM norMMecKOM cxeMbi mo>kho 
oqeHMTb (nyTeM noflcneTa npMHATbix 
npope>KMBaioifleM norMHecKofi cxeMofi peujeHMM 
"nponycTMTb" m nocTynaioii|MX eflMHMi^ TpacpMKa) 
3HaneHMe cpyHKi^MM H b TOHKe r = U. MaTpMqa 
npopewMBaioniMX norMHecKMX cxeM 6yfleT flaBaTb 
HecKonbKo 3HaneHMM flnn cpyHKL\MM H, a 3aTeM 

3TM 3H3HeHMa MOryT 6blTb MCnonb30BaHbl flnn 

BbWMcneHMa oqenoK h. BbiHMcneHMfi 
ocyiflecTBnaiOT b ycTpoiicTBe no cpMr. 6 b 
oTflenbHOM BbiHMcnMTenbHOM 6noKe BbN, Ha 
KOTopbifi noflaioT flaHHbie o npMHATbix wsrpvn\BV\ 
npope>KMBaioiflMX norMHecKMX cxeM peujeHMsix: 
nponycTMTb MnM npepBaTb nepeflany. OflHara 
cnenyeT OTMeTMTb, hto, ecnM r > U m ecnM 
KpMBasf OTKnMKa cooTBeTCTByeT cpMr. 5, to 
npope>KMBaioiflan norMHecKan cxeMa b nio6oM 
cnynae nponycTMT (BMecra HyneBbix eflMHMq 
TpacpMKa) Ud eflMHMi^ TpacpMKa. McnpaBneHMe 
B03HMKaK3iflefi b pe3ynbTaTe 3Toro olum6km 
ocymecTBnaioT b KOMnapaTope KOMI1, 
HaxoflnmeMcn Me>Kfly MaTpMi^eM 
npopewMBaioiflMX norMHecKMX cxeM m 
BbiHMcnMTenbHbiM 6noKOM. Eonee noflpoSHoe 
onMcaHMe pa6oTbi Tararo KOMnapaTopa 
npMBefleHO HM>Ke. 

f\nn npMMepa npeflnono>KMM, hto MMetoTcn 
flBe npopejKMBaioiflMe norMHecKMe cxeMbi (flnn 
npocTOTbi npMMepa), m ohm 6binM npMBefleHbi b 
fleMCTBMe Ha 100 ceicyHfl. npopewMBaioLflMe 
nonmecioie cxeMbi MMeioT pa3nMHHbie 
rpaHMHHbie nacTOTbi u: 5 m 1 0 eflMHMq TpacpMKa b 
ceKyHfly. PemeHMsi, npMHHTbie 
npopewMBaioiflMMM norMHecKMMM cxeMaMM, 6yflyT 
coxpaHeHbi, oflHara ohm He 6yflyT 0Ka3biBaTb 
HMKaKOrO B03fleMCTBMfl Ha TpacpMK, M OH 6yfl6T 
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HanpaBneH aanbine bo BxoflHyio hmhukd BUI. 
Pe3ynbTaTbi 6yflyT cneflyioiflMMM: 

- oSlflee KOflMHGCTBO BH30BOB - 700; 

- nepBan norMHecKaa cxeMa (U = 5): 
nponycKaHMe = 200, npepbiBaHMe = 500; 

- nepBan norMnecKaa cxeMa (U = 10): 
nponycKaHne = 600, npepbiBaHMe = 100. 

H3 3TMX pe3ynbTaTOB MoryT 6biTb cflenaHbi 
cneflyiomne BbiBOflbi. B TeneHMe nepnofla 
Ha6jiHDfleHMfl cpeflHaa CKopocTb TpacpMKa 
paBH^nacb 700/100 = 7 eflMHMU, TpacpMKa b 
ceKyHfly. 200 eflMHMU, TpacpMKa, to ecTb 28,5% 
ot o6u^ero KonMHecraa, nocTynann co CKopocrbio 
MeHbiueM, M6M 5 (eAMHuq TpacpMKa b ceKyHAy), a 
100 eflMHuq TpacpMKa (to ecTb 14,3% ot o6ii^ero 
KonnnecTBa) nocTynann co CKopocTbio 6onbweM, 
MeM 10 (eflMHMU, TpacpMKa b ceKyHfly). Pa3HOCTb 
(500-100=400) Meatfly npepbiBaHMflMM nepeflann, 
ocymecTBJieHHbiMM nepBofi n btopom 
nornHecKMMn cxeMaMH, cooTBeTCTByeT 
KonnMecTBy eflMHMU, TpacpMKa, KOTopbie 
HaxoflRTca BHyTpM flMana30Ha (5,10) (eflMHMU, 
TpacpMKa b ceKyHfly). 

flaHHbie rMCTorpaMMbi, nonyneHHbie b 
BbiLueonMcaHHOM npMMepe, noKa3aHbi Ha cpMr. 7a 
m 76. Ha cpMr. 7a noKa3aHa ou,eHKa H cpyHKU,MM 
pacnpefleneHMH BepoaTHOcTM flna nnoTHOCTM 
TpacpMKa, a Ha cpMr. 76 noKa3aHa oqeHKa h 

CpyHKHMM nriOTHOCTM BepOflTHOCTM flJW 

nnoTHOCTM TpacpMKa. Ou,eHKa H MMeeT 
CTyneHHaTbiCi BMfl c nofl-beMaMM BenMHMHOM h(0) 

B TOMKe X = 0, h(5) B T0HK6 X = 5, h(10) B 

TOMKe x = 10. (CneflOBaTenbHo, BenMMMHbi 
oqeHOK h MoryT 6biTb paccnMTaHbi no ou,eHKaM 
H). 

npM 6onbLueM KonMHecTBe npopewMBaioiflMX 
norMHecKMX cxeM 6yfleT nonyneHa 6onee 
noflpo6Haa KapTMHa coctohhmh TpacpMKa. 
(1peflnono>KMM, hto Mcnonb3yeTca n noranecKMX 
cxeM, rpaHMMHbie nacTOTbi KOTopbix o6o3HaneHbi 

U[1], U[2] U[n], (U[1] caMaa HM3Kaa, a 

[U[n] caMaa BbicoKaa nacTOTa). 3tm n 
rpaHMMHbix 3HaneHMM onpeflenaioT (n + 1) 
AMana30H0B; nocneflHMM flMana30H, to ecTb 
(n+1)-M pacnonoweH Memy (U[n], oc). 06i^ee 
HMcno npepbiBaHMM m nponycKaHMM norMHecKOM 
cxeMbi, MMeioi^ePi MHfleKC i (i = 1,2, n), 
o6o3HaHaK3T KaK npepbiBaHMe [i] m nponycKaHMe 
[i] , a cneTMMKOM, noflCMMTbiBawiUMM o6iflee 

KOHMHeCTBO eflMHMU, TpacpMKa flBJlfieTCR, B 

M3BecTHOM cMbicne, flononHMTeribHafl 
norMHecKaa cxeMa c rpaHMHHbiM 3HaneHMeM 

U[n+1] = oo, a 3TO npMBOflMT K TOMy, HTO 

nponycKaHMe [n+1] = N m npepbiBaHMe [n+1] = 
0. 3to 03HaMaeT, hto KonMHecTBO eflMHMU, 
TpacpMKa, KOTopbie HaxoflflTca b flMana30He 
(U[i-1], U[i]) paBHo: 

nponycKaHMe [i-1] - npepbiBaHMe [i] (1) 
KonMHecTBO eflMHMU, TpacpMKa b flMana30He 
(U[i-1], U(i)] Taiwe Mo>KeT 6biTb BbiHMcneHo M3 

COOTHOLLieHMRI 

nponycKaHMe [i] - npepbiBaHMe [i-1] (2) 
CneayeT flononHMTenbHO ynMTbiBaTb, hto 
rarfla nnoTHOCTb BXOflaiflero TpacpMKa Bbiwe, 
HeM rpaHMHHoe 3HaneHMe flna npopewMBatoifleii 
norMHecKOM cxeMbi, to, KaK OTMeneHO Bbiuie, 

CpyHKqMOHMpyiOIHaR B COOTBeTCTBMM c cpMr. 5 

norMHecKaa cxeMa nponycTMT Ud eflMHMU, 
TpacpMKa, to ecTb He Bee peiiieHMn "nponycTMTb" 

npMHMMaiOTCR MCXOflfl M3 TpacpMKa, KOTOpbIM 
MMeeT CKOpOCTb HM>Ke mjim paBHyio rpaHMHHOMy 

3HaqeHMio U p,m norMHecKOM cxeMbi. 3Ty owMOKy 
pacneTa oqeHKM McnpaBnawT KOMnapaTopoM 
KOMI1, npeflCTaBneHHbiM Ha cpMr. 6, kotopum 
nocne Ka?«flOM eflMHMqbi TpacpMKa (mhm 



cooTBeTCTByiomero eii MMnynbca) aHanM3MpyeT 
Bbixoflbi norMHecKMX cxeM b nopaflKe, 
cooTBeTCTBytoineM y6biBaHMK> mx rpaHMMHoro 
3HaneHMR (to ecTb, HaHMHan c norMMecKOM 
cxeMbi, MMeiomeCi caMoe BbicoKoe rpaHMHHoe 
3HaneHMe U). 06Hapy>KMB nepBbifi pe3ynbTaT 
npepbiBaHMe nepeflaMM, KOMnapaTop 3aMeH«eT 
pe3ynbTaTbi nponycKaHMH, KOTopbie MMeiOT Bee 
ocTanbHbie norMMecKMe cxeMbi, Ha pe3ynbTaTbi 
npepbiBaHMM (TaK KaK ohm HBrmioTCfl tomho TeMM 
me pe3ynbTaTaMM nponycKaHMR, KOTopbie, 

B03MOJKHO, B03HMKaiOT B TpaCpMKe, Tfle 

BbinonHaeTcn ycnoBMe r > U). TaKMM o6pa30M 

MTOKHO yCTpaHMTb 6onbLUMHCTBO M3 3TMX 

pe3ynbTaTOB nponycKaHMfl, KOTopbie RBnaioTCfl 
"jimujhmmm" c tomkm 3peHMfi pe3ynbTaTa oi^eHKM. 

Pa6oTa oTflenbHOM npope>KMBaK3ineM 
norMHecKOM cxeMbi b npeAnaraeMofi MaTpMqe 
npopewMBaioiAMX norMHecKMX cxeM mo>K6t SbiTb 
ocyoiecTBneHa Ha ocHOBe npMHi^Mna 
"npoTeKaKJinero Beflpa", M3BecTHoro M3 
npefliuecTByioiAero ypoBHR TexHMKM. 3tot 
npMHi^n mjim ero cneMMCpMHecKan 

pa3HOBMAHOCTb TalOKe ynOMMHaKDTCR KaK 

MapKepHbiM 6aHK (Token Bank) mhm MapKepHbiM 
"kobuj" (Token Bucket). npMHqMn "npoTeKaiomero 
Benpa" pacKpbiT, HanpMMep, b pa6oTe: (Raif O. 
Onvural: Asynchronous Transfer Mode 
Networks, Performance Issues, Arctech House 
Inc. 1994, (ISBN 0-89006-662-0), Chapter 
4.5.1. npMHLiMn "npoTeKaioLnero Benpa" 
Mcnonb3yeTcs, HanpMMep, b anropMTMe GCRA 
(YHMBepcanbHbiM AnropMTM flna Ckopoctm 
nepeflaHM 3neMeHTOB flaHHbix) cpyHKi^MM UPC 
(YnpaBneHMe llapaMeTpoM Hcnonb30BaHMR) 
ceTM ATM, npMHeM GCRA npMMeHaiOT flna 
KOHTponn Toro, cooTBeTCTByeT nM TpacpMK 
sneMeHTOB flaHHbix cornacoBaHHOMy TpacpMKy 
paccMaTpMBaeMoro coeflMHeHMn. B 
npeflnaraeMOM cnoco6e flna stmx sneMeHTOB 
MoryT 6biTb Mcnonb30BaHbi peiueHMR, y»e 
MiweioiflMecn b ceTM. 

Ha cpMr. 8 b BMfle 6noK-cxeMbi noKa3aHa 
pa6oTa npope>KMBaK)ifleM jiorMHecKOM cxeMbi, 
ocHOBaHHOM Ha npMHUMne MapKepHoro 6aHKa 
(Token Bank). npopewMBaiomafl norMHecKaa 
cxeMa xpaHMT b CBoeii naMHTM cneayiomMe 
napaMeTpbi: 

- BpeMfl t 2 , cooTBeTCTByioLuee nocneflHeii 
eflMHMqe TpacpMKa (raTopoe nepBOHananbHO 
paBHo TeKyifleMy BpeMeHM ti), 

- rpaHMHHoe 3HaMeHMe U flnn norMHecKOM 
cxeMbi (cpMKCMpoBaHHaq BenMHMHa), 

- pa3Mep 6aHKa 
BenMHMHa), m 

3HaneHMe cneTHMKa 6aHKa b, 
npeflCTaBnnioinee co6om mmcho MapKepoB b 
6aHKe b nio6oM MOMeHT BpeMeHM. 
nepBOHananbHO b = 0, ho hmcjio "MapKepoB" 

B03paCTaeT CO CTaHflapTHOM CKOpOCTbK), 

cooTBeTCTByroifleM rpaHMHHOMy 3HaneHMio U. 

flocne nonyneHMn hobom eflMHMqbi TpacpMKa 
(3Tan 81) npopewMBaioiflaa norMHecKaa cxeMa 
3anoMMHaeT 3HaneHMe TeKyiflero BpeMeHM b 
nepeMeHHOM t-i (3Tan 82). nocne stoto 
npopewMBaioiflaa norMHecKas cxeMa BbiHMcnneT 
3HaneHMe BenMHMHbi [U x (t|- t 2 )+ b] 
cpaBHMBaeT ero co 3HaneHMeM B m Bbi6MpaeT 
ana nepeMeHHOM b MeHbLuee M3 stmx 3HaneHMM. 
KpoMe Toro, npope>KMBaK3man noranecKafl cxeMa 
o6HOBnneT 3HaneHMe nepeMeHHOM t 2 (3Tan 
83). 3aTeM npopewMBaiomafl norMHecKan cxeMa 
aHanM3MpyeT, MMeeT nM nepeMeHHaa b 
jujaioiflee Honb (3Tan 84), EcnM 
nepeMeHHOM "nponycKaHMe" 



OH 



7J 
C 



o 



npucBanBawT 3HaneHMe "mctuhho" (true) (T), a 
3HaneHne cneTHMKa 6am<a yBennnnBaiOT Ha 
eflUHnqy (3Tan 85a). B cnynae, ecnM 3HaneHne 
b cMeTHMKa He npeBbituaeT Honb, nepeMeHHOM 
"nponycKaHMe" npucBanBawT 3HaneHMe "no>KHo" 
(false) (F) (3Tan 856). HaKOHeq, 3HaneHMe 
nepeMeHHoPi "nponycKaHMe" bboamtch, a 3TO 
03HanaeT, hto npopewMBatoiuafi norMHecKaa 
cxeMa npMHUMaeT pemeHne nM6o nponycTMTb, 
nn6o npepBaTb nepeAany (nepBoe - ecnM 
"nponycKaHMe" = T, a nocneAHee - ecnM 
"nponycKaHMe" = F). 

KoMnapaTop KOMn m BbiHucnuTenbHbiM 6jiok 
BbIM MoryT 6biTb peanvi30BaHbi, HanpMMep, kbk 
noKa3aHO Ha cpur. 9, Ha kotopom M3o6pa>KeH 
BapnaHT peann3aL(HM c ncnonb30BaHMeM Tpex 
napannenbHbix npopewMBaiouiMX nornHecKMX 

cxeM. BxoAbi KOMnapaTopa oTMeneHbi BX1 

BX3. Bxoa BX3 coeAMHeH c BbixoAOM 
nPOnyCKAHME norMHecKofi cxeMbi G 3 , bxoa 
BX2 - c BbixoAOM nPOnyCKAHUE norMHecKOM 
cxeMbi G 2 , a bxoa BX1 - c BbixoAOM 
nPOnyCKAHUE norMHecKOM cxeMbi G-,. B 
npniviepe Aanee npeAnonaraeTca hto rpaHMHHoe 
3HaHeHne [U3] a^h nornnecKoii cxeMbi G 3 Bbiwe, 
neM rpaHUHHoe 3HaneHMe [U2] p,na norMHecKOM 
cxeMbi G 2 , KOTopoe BbiLue rpaHMHHoro 3HaneHMH 
[Ul] nnn nornHecKofi cxeMbi G 1. BbixoA 
nPOnyCKAHUE norMHecKOM cxeMbi c caMbiM 

BblCOKMM rpaHMHHbIM 3HaHeHMeM (to ecTb 

nornMecKaa cxeMa caMoro BbicoKoro ypoBHfl) 
coeflMHeH c o6ommm BXOAaMU nepBOM 
nornMecKofi cxeMbi M 90, a sto cpaKTMHecKM 
03HanaeT, hto paccMaTpMBaeMbiM BbixoA 
HenocpeflCTBeHHO coeAMHeH c KOMnapaTopoM, to 
ecTb paccMaTpHBaeMbiPi pe3ynbTaT npMHHT KaK 
TaKOBOM. BbixoA nPOnyCKAHUE nornHecKOM 
cxeMbi G 2 coeAMHeH c nepBbiM bxoaom BTopofi 
nornMecKofi cxeMbi M 91, BTopoM bxoa kotopom 
coeAMHeH c BbixoAOM noranecKOM cxeMbi M, 
cooTBeTCTByKDineM nornnecKofi cxeMe (G3) 
6onee BbicoKoro ypoBHR AHanoraHHbiM o6pa30M 
BbixoA nPOnyCKAHUE norMHecKOM cxeMbi 
G 1 coeAMHeH c nepBbiM bxoaom TpeTbeCi 
norMHecKOM cxeMbi M 92, btopom bxoa kotopom 
coeAMHeH c BbixoAOM norMHecKofi cxeMbi M, 
cooTBeTCTByromeM norMHecKOM cxeMe (G 2 ) 
6onee BbicoKoro ypoBHR BbixoAbi norMHecKMX 
cxeM H 91 m 92 Bbipa6aTbiBaiOT pe3ynbTaT 
"nponycTMTb" TonbKO b tom cnynae, ecnM BbixoA 
noranecKoii cxeMbi H 6onee BbicoKoro ypoBHa 
MMeeT pe3ynbTaT "nponycTMTb". 3to 
npeAOTBpamaeT npMHRTMe peujeHMfl 
"nponycTMTb" nomnecKOM cxeMbi 6onee hm3koto 
ypoBHfl, rarAa noranecKaH cxeMa 6onee 
BbicoKoro ypoBHfl npMHMMaeT peiueHMe 
"npepBaTb". OueHKy 3HaneHMfi cpyHKUMM 
pacnpefleneHMii BepoaTHOCTM H nonynaioT nyTeM 
noflcneTa BbixoAHbix MMnynbCOB norMHecKMX 
cxeM M 90, . .., 92. 

OueHKa 3HaneHMfl cbyHKUMM nnoTHOCTM 
BepoflTHOCTM h MO>KeT 6biTb nonyneHa nyTeM 
Ao6aBneHMH nocne y3na KOMnapaTopa KOMn, 
HanpMMep, cxeMbi cneTHMKa BbIM, 
peanM30BaHHOM, HanpMMep, cornacHO cpMr. 9. B 
3tom cnynae Bbixoflbi norMnecKMX cxeM H 90 m 91 
coeAMHHK>T c BXOAaMM nepBOM norMHecKOM 
cxeMbi HCKJ1K)MAK)U4EE HJ1M 93 
(cooTBeTCTBeHHO), a BbixoAbi norMHecKMX cxeM M 

91 M 92 COeAMHfllOT C BXOA3MM BTopoii 

norMHecKOM cxeMbi HCKJ1KDMAK)LU,EE MJ1M 94 
(cooTBeTCTBeHHo). JlomnecKMe cxeMbi 
HCKJllOHAK)UJ,EE HUM Bbipa6aTbiBaioT MMnynbC 
Ha cbomx BbixoAax TonbKO TorAa, KorAa 



norMHecKMe 3HaneHMfl MMnynbCOB Ha mx BXOAax 
pa3nnHHbi. nocKonbKy npopewMBaiOLnafl 
nomnecKaa cxeMa 6onee BbicoKoro ypoBH* 
MMeeT 6onee Bbicorae rpaHMHHoe 3HaneHMe U, 
norMHecKMe 3HaneHMH cMrHanoB Ha BXOAax 
norMHecKOM cxeMbi 93 pa3JiMHHbi TonbKO b tom 
cnynae, ecnM norMnecKan cxeMa G3 npMH^na 
penieHne "nponycTMTb", a norMHecKasi cxeMa 
G 2 npMHsna peujeHMe "npepBaTb", m, 
cooTBeTCTBeHHo, norMHecKMe 3HaneHMn CMrHanoB 
Ha BXOAax norMHecKOM cxeMbi 94 pa3nMHHbi 
TonbKO b tom cnynae, ecnM norMHecKaa cxeMa 
G 2 npMHfina peujeHMe "nponycTMTb", a 
norMHecKaa cxeMa G 1 npMHana peujeHMe 
"npepBaTb". EcnM cneTHMK 95a coeAMHeH c 
BbixoAOM norMHecKOM cxeMbi 93, to oh 6yfleT 
AaBaTb pe3ynbTaT, cooTBeTCTByiomMM 
KonMHecTBy peiueHMM "nponycTMTb", npMHATbix 
npopejKMBaiomeM norMHecKOM cxeMoft G3, 
MMHyc KonMHecTBO peiueHMM "nponycTMTb", 
npMHFTbix npope>KMBaioii(eM norMHecKOM cxeMOM 
G 2 . CooTBeTCTBeHHo, ecnM cneTHMK 956 
coeAMHeH c BbixoflOM norMHecKOM cxeMbi 94, to 
oh 6yAeT AaeaTb pe3ynbTaT, KOTopbiM 
cooTBeTCTByeT KonMHecTBy peiueHMM 
"nponycTMTb", npMH^Tbix npope>KM BaioiAeM 
norMHecKOM cxeMOM G 2 , MMHyc KonMHecTBO 
peuieHMM "nponycTMTb", npMHHTbix 
npope>KMBaioiiieM norMHecKOM cxeMOM G-,. 
TaKMM o6pa30M, pacneT npoM3BOAMTCfl cornacHO 
cpopMyne (2), onMcaHHOM Bbiuje. 

BapMaHT ocymecTBneHMFi na cpMr. 9 MoweT 
6biTb MOAMqbMUMpoBaH TaK, HTo6bi era 
cbyHKL|MOHMpoBaHMe ocyLAecTBnanocb Ha 
ocHOBaHMM peuieHMM "npepBaTb". TaKOM BapMaHT 
ocymecTBneHMa noKa3aH Ha cpMr. 10, KOTopbiM 
cooTBeTCTByeT BapMaHTy ocymecTBneHMfl cpMr. 9 
3a MCKnioHeHMeM toto, hto Tenepb BbixoAbi 
riPEPblBAHHE npope>KMBaioLHMX norMHecKMX 
cxeM coeAMHeHbi c bxoabmm KOMnapaTopa 
(BbixoAbi riPEPblBAHHE AaiOT MHCpopMaqMio o 
npMHfiTbix peiueHMfix "npepBaTb"), a BMecTO 
norMHecKMX cxeM V\ Mcnonb3yioTCfl norMHecKMe 
cxeMbi HJ1H 101 m 102. B stom cnynae nepBbiM 
cneTHMK 105a AaeT pe3ynbTaT, KOTopbiM 
cooTBeTCTByeT KonMHecTBy peweHMM "npepBaTb", 
npMHSTbix npope>KMBaiomeM norMHecKOM cxeMOM 
G 2 , MMHyc KonMHecTBO peuieHMM "npepBaTb", 
npMHRTbix npope>KMBaiomeM norMHecKOM cxeMOM 

G 3 . CooTBeTCTBeHHO, BTOpOM CHeTHMK 1056 

AaeT pe3ynbTaT, KOTopbiM cooTBeTCTByeT 
KonMHecTBy peuieHMM "npepBaTb", npMHRTbix 
npope>KMBaiouieM norMHecKOM cxeMOM Gi, 
MMHyc KonMHecTBO peuieHMM "npepBaTb", 
npwHHTbix npope>KMBaiou(eM norMHecKOM cxeMOM 
G 2 . TaKMM o6pa30M, pacneT npoM3BOAMTCfl 
cornacHO qpopMyne (1), onMcaHHOM Bbiuie. 

KaK noKa3aHo Bbime, npeMMyu^ecTBOM 
AaHHoro cnoco6a mm&icn to, hto oTAenbHan 
npope>KMBaiou<afl norMHecKaa cxeMa MO»eT npM 
cBoeM pa6oTe crna>KMBaTb BcnnecKM TpacpMKa, m, 
BcneACTBMe 3Toro, OHa nereo peanM3yeT 
ycpeAHHio^MM acpcpeKT c MaKCM ManbHO 

BO3MO>KH0M aCpCpeKTM BHOCTbK) (TO eCTb, CpyHKL(M3 

ycpeAHeHMH BBefleHa b npope>KMBaioui,yio 
norMHecKyio cxeMy). MeM MeHbiue pa3Mep 6aHKa 
(B), TeM 6nM>Ke k MmoBeHHOMy 3HaneHMio 6yAeT 
M3MepeHHoe pacnpeAeneHMe. 

CornacHO BTopoMy BapMaHTy ocymecTBneHMfl 
M3o6peTeHMfl, OTAenbHaa npope>KMBaiou4afl 
norMHecKaa cxeMa MO>KeT npeACTaBn^Tb co6om 
MOAMCpML(MpoBaHHbiM BapMaHT BbiujeyKa3aHHoro 
ocyu^ecTBneHMfi M3 npeAiuecTByiomero ypoBHfl 
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Pa6oTa TaKofi MOAMCpMU,MpoBaHHOM 
npope>KM BaKDiijsM norMMecKoPi cxeMbi 
njinmcTpupyeTCfl Ha cpur. 11a. Pa6oTa stom 
npope>KMBaK>meti norMMecKOM cxeMbi 
cooTBeTCTByeT cpur. 8 3a MCK/uoHeHweM Toro, 
mto b 3tom cnyMae KonMMecTBo MapKepoB b 
6aHKe MO>KeT TaiOKe 6biTb oTpMqaTenbHbiM a° 
npeflBapnTenbHO onpeAeneHHOM tomkm - D. 
Torfla 3tot npeflen flBnaeTca MMHMMyMOM fl/in 
cneTHHKa 6aHKa. 

riocne nocTynneHMfl hobom eflMHuqbi 
TpacpMKa (3Tan 111) npopewHBawLnaa 
nornnecKaH cxeMa 3anoMMHaeT TeKymee BpeMfl b 
nepeMeHHOM ti (3Tan 112). riocne stoto 
npope>KHBaK)Li|aa noraMecKafi cxeMa BbiMMcnaeT 
3HaneHne BenuMMHbi [Ux(ti-t 2 )+b], cpaBHMBaeT 
ero co 3HaMeHneM B m Bbi6npaeT Ana 
nepeMeHHOM b MeHbiuee M3 stux 3HaMeHMfi. 
KpoMe Toro, npopewMBatomafi nornnecKafi cxeMa 
o6hobxih6t 3HaneHne nepeMeHHOM t 2 (3Tan 
113). 3aTeM npopewMBatowafl nornnecKafl cxeMa 
aHann3npyeT, MMeeT nM nepeMeHHaa b 
3HaMeHne, npeBbiiuaioinee Honb (3Tan 114). Ecnn 
sto TaK, to nepeMeHHOM "nponycKaHMe" 
npMCBaMBatoT 3HaneHMe "mctmhho" (T), a 
3HaneHMe CMeTMMKa 6aHKa yMeHbiuaiOT Ha 
eAMHMqy (3Tan 115a). B cnynae, ecnM 3HaMeHMe 
b cneTHMKa He npeBbiiuaeT Honb, nepeMeHHOM 
"nponycKaHMe" npMCBaMBaioT 3HaHeHne "nowHo" 
(F) (3Tan 115b). riocne sraro aHanM3MpyK)T, 
npeBbiiuaeT nM 3HaneHMe b CMeTMMKa 
BbiweynoMHHyToe npeABapMTenbHO 
onpeflexieHHoe 3HaneHMe - D (3Tan 116). EcnM 
sto TaK, to Ha cneayiomeM 3Tane flnn CMeTMMKa 
6yayT npoM3BOflMTb Bbi6op HaM6onbwero M3 
3HaneHMfi -Dm b-1 (3Tan 117). 3aTeM Ha 
3Tane 118 bboaht 3HaneHMe nepeMeHHOM, 
"nponycKaHMe". EcnM Ha STane 116 o6Hapy>KeHO, 
mto 3HaneHMe CMeTMMKa He npeBbiiuaeT - D (to 
ecTb cneTHMK y>Ke aoctmp CBoero MMHMManbHoro 
3HaneHMfl), npoqeAypa o6pa6oTKM 
HenocpeACTBeHHO nepexoAMT Ha 3Tan 118, Ha 
KOTopbifi mo>kho TaiOKe nepeCiTM 
HenocpeACTBeHHO c 3Tana 115a, KorAa Ha HeM 
nepeMeHHa^ "nponycKaHMe" nonyMMJia 3HaMeHMe 
"mctmhho" (T). 

B OnMCaHHOM BblUje MOAMCpMU,MpOBaHH0M, 

npopewMBaromaa norMMecKas cxeMa M3MeHeHa 

AJ1S1 pa60Tbl B HM3KOM3CTOTHOM pe>KMMe T3KMM 

o6pa30M, mto, rarfla nnoTHOCTb BXOAaiuero 
TpacpMKa npeBbiiuaeT rpaHMHHoe 3HaneHMe arm 
norMMecKOM cxeMbi, OHa 6onbiue He nponycKaeT 

Ud eAMHML( TpacpMKa. 3t0 npOMCXOAMT M3-3a 

toto, mto, KorAa nnoTHOCTb TpacpMKa npeBbiiuaeT 
rpaHMMHoe 3HaMeHMe U, mmcho MapKepoB 
HeM36e>KHO naAaeT HM>Ke Hyna. rioKa Tarae 
cocTOAHMe ABnaeTCH npeo6naAaioinMM, 
norMMecKan cxeMa He 6yAeT HMHero nponycKaTb. 
flpyrMMM cnoBaMM, KonMMecTBO MapKepoB 
CHanana aojdkho cTaTb nonowMTenbHbiM, 
npe>KAe, MeM norMMecKaa cxeMa HaMHeT 
nponycKaTb eflMHMU,bi TpacpMKa. 

Pa6oTa MOAMCpML^MpoBaHHOM Ana pa6oTbi b 
HM3KOMacTOTHOM pe>KMMe npope>KMBa(oiueM 
norMMecKOM cxeMbi noKa3aHa Ha cpMr. 116. EcnM 
cpeAHas BenMMMHa npeACTaBneHHoro TpacpMKa 
npeBbiiuaeT paccMaTpMBaeMoe 3HaMeHMe, 
npope>KMBaiomaa norMMecKaa cxeMa b 
MAeanbHOM cnyMae 6yAeT ocymecTBnaTb 
npepbiBaHMe nepeAaMM Bcex eAMHMU, TpacpMKa 
(HanpaBnna mx Ha BbixoA IIPEPblBAHUE). 
HAeanbHbiM cnyMaii oTo6pa>KeH npepbiBMCTofi 
kpmbom, a peanbHbiM cnyMaCi - cnnowHoPi nMHMePi. 
Ha npaKTMKe xapaKTepMCTMMecKaji KpMBaa 
(cnnoLUHan nMHMfl), oTo6pawaroman 



cpyHKi^MOHMpoBaHMe npope>KMBaioineM 
norMMecKOM cxeMbi, npeACTaBJiaeT co6om 

npM6jlM>KeHMe KyCOMHO-nMHeMHOM 

xapaKTepMCTMMecKOM kpmbom (npepbiBMCTan 
nMHMn) flnn MAearibHoro cnyMan. cpopMa 
xapaKTepMCTMMecKOM kpmbom npope>KMBaioiAeM 
norMMecKOM cxeMbi Taiwe 33Bmcmt ot toto, 
HacKonbKO BenMKO npeABapMTenbHO 
onpeAeneHHoe 3HaMeHMe nocTO^HHOM D. 

ripMHMMn "npoTeKaiomero BeApa" MnM 
MapKepHoro 6aHKa (Token Bank) MO>KeT 6biTb 
npoMnniocTpMpoBaH pa3nMMHbiMM cnoco6aMM, 
3aBMCfiLAMMM ot toto, KaKMe nepeMeHHbie 
aHanM3MpyioT m KaKan TOMKa 3peHMH Bbi6paHa 
Ann aHanM3a. HanpMMep, He o6a3aTenbHO 
ncnonb30BaTb MapKepbi, a Mcnonb3yeMbiM 
pecypcoM MO>KeT 6biTb BpeMa. B pe3ynbTaTe, 

paSOTy B HM3K0M3CT0TH0M pe>KMMe MO>KHO 

peanM30BaTb b ApyrMX MexaHM3Max ynpaBneHMfl, 
AeMCTBytounMX no aHanorMMHOMy npMHi_\Mny. 
OAHaKO b paMKax HacTORinero M3o6peTeHM?i stm 
pa3nMMHbie M3MeHeHMn He3HaMMTenbHbi, m 
nosTOMy b KaMecTBe ccbinKM MoweT 6biTb 
wcnonb30BaHa HaxoAfliAaac^ B crapy\v\ 
oflHOBpeMeHHoro paccMOTpeHMa 3asiBKa Ha 
riaTeHT OnHn^HAMM N 955407, KOTopaa 
othocmtca K paccMaTpMBaeMOM npope>KMBaioiAeM 
norMMecKOM cxeMe m cooTBeTCTBywiiiaH 3afiBKa 
PCT Ha "YnpaBneHMe TpacpMKOM b CMCTeMe 
CBH3M" ot 8 Hon6pn 1996 r., noAaHHaa ot 
MMeHM cpMpMbi Nokia Telecommunications. 

nocKonbKy npM CpyHKL4MOHMpOBaHMM 

ycTpoMCTBa onMcaHHOM Bbiiue 

MOflMcpML(MpoBaHHOM npope>KMBaioiAeM 
norMMecKOM cxeMbi y>Ke yMMTbiBaeTca oiiJM6Ka 
BbiMMcneHMR oqeHKM, McnpaBneHMe kotopom b 
BbiLueynoM^HyTOM BapMaHTe ocyiAecTBneHMn 
npoM3BOAMT KOMnapaTop KOMI! (cm. cpMr. 6), 
HanMMMe KOMnapaTopa nocne MaTpMqbi 
npope>KMBaioiAMX norMMecKMX cxeM He aBnaeTcn 
o65)3aTenbHbiM, ecnM OTAenbHbie 
npope>KMBaioii(Me norMMecKMe cxeMbi 

CpyHKL^MOHMpyiOT B COOTBeTCTBMM c cpMr. 11a. B 

3tom cnyMae ycTpoPtcTBO flBnneTca TaKMM, KaK 
noKa3aHO Ha cpMr. 11c : oho cooTBeTCTByeT 
BapMaHTy ocymecTBneHMn Ha cpMr. 6 3a 
MCKnioMeHMeM Toro, mto y3en KOMnapaTopa 
MomeT OTcyTCTBOBaTb (BbixoAbi npopewMBaioiAMX 
norMMecKMX cxeM coeAMHeHbi HenocpeACTBeHHO 
c BXOAaMM BbiMMcnMTenbHoro 6noKa). (Oah3ko 
cneAyeT OTMeTMTb, mto KOMnaparap Mor 6bi 
OKa3aTbcn none3HbiM Aa«e b BapMaHTe 
ocyiMecTBneHMfi c wcnonb30BaHMeM 
MOAMCpML^MpoBaHHbix npope>KMBaioiAMX 
norMMecKMX cxeM). 

Ha cpMr. 12 noKa3aHa 6noK-cxeMa 
npope>KMBaioiiieM norMMecKOM cxeMbi, KOTopaa 
MO>KeT pa6oTaTb BbiiueonMcaHHbiM o6pa30M. 
OcHOBy npope>KMBaiom,eM norMMecKOM cxeMbi 
cocTaBnaeT 6noK npMHnTMfl peiueHMfl IIP, 
KOTOpbIM BKnioMaeT b ce6a BblUJeyKa3aHHblM bxoa 
BX m BbiweynoMHHyTbie BbixoAbi 
nPOnyCKAHUE M nPEPblBAHUE (cm. cpMr. 4). 
npope>KMBaioiAaH norMMecKaa cxeMa 
AononHMTenbHO BKnioMaeT b ce6a naM^Tb m 
Ann nepeMeHHbix (t-i, t 2 m b), a TaiOKe naMATb 
(12 Ann nocTOHHHbix napaMeTpoB. B nepBOM 
BapMaHTe ocyw,ecTBneHMfl, cooTBeTCTByioineM 
npope>KMBaiomeM norMMecKOM cxeMe cornacHO 
cpMr. 8, b naM^TM 112 coxpaHaioT napaMeTpbi U m 
B. EcnM npope>KMBaioiAaa norMMecKan cxeMa 
npeACTaBnaeT co6om HM3KOMacTOTHyio 
norMMecicyio cxeMy no cpMr. 11a, b naM^TM T\2, 
noMMMO BbiujeynoMAHyTbix napaMeTpoB, TaiOKe 
coxpaHHHDT napaMeTp -D. 
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ripope>KHBaiomaH norMHecKan cxeMa, 
noMUMO naivin™, flononHmejibHO BKnranaeT b 
ce6a BbNMcnuTenbHbie cpeflCTBa BbIM, nacbi 
MAC n cpeflCTBO TaPiMepa T, KOTopbie 
Ao6aBnHK>T "MapKepbi" b 6aHK. l~locne 
nooTynneHun hobom eflMHUMbi TpacpMKa, 6hok 
npuHflTMfl peiueHwa nP ynpaBnneT nacaMM MAC 
Ana 3anoMHHaHMH TeKymero BpeMeHM b naMATH 
m, nocne Hero ocymecTBnaeT ynpaBneHMe 

BblMMCJlHTejlbHblMH cpeflCTBaMM BbIM flHfl 

BbiHHCJieHUH 3HaHeHMH nepeMeHHOM b m 
3anoMUHaHMH era b naMHTM ni 3aTeM 
npoM3BOflflT onepaqMK) cpaBHeHun nepeMeHHOM 
b b 6noKe npMHATMfl peweHMfl. B 3aBMCMMOCTM ot 
3HaMeHMfi nepeMeHHoCi b 6noKM npMHHTMfl 
peiueHna o6hobjisk3t CKoppetanpoBaHHbie 
nepeivieHHbie, KaK onucaHO Bbiwe. Bcnefl 3a stmm 
6jiok npMHHTMH peweHUfl, b 3aBMCMMOCTM ot 
toto, 6bina nn nponyujeHa eflMHMMa TpacpMKa 
Mrifi hst p noAaeT MMnynbc nn6o Ha BbixoA 
nPOnyCKAHME, nM6o Ha Bbixofl 
nPEPblBAHHE. 

HHTepBan BpeMeHM, b TeneHMe KOToporo 
npon3BOflHT n3MepeHne TpacpMKa, A°™<eH 
3aBnceTb ot crapocTM TpacpMKa. HHTepBan 
BpeMeHU AonweH 6biTb AOCTaTOHHO 6ojibiUMM no 
oTHoujeHuro k caMOMy MeAneHHOMy TpacpMKy H3 
B03MO>KHbix, b npenwiymecTBeHHOM BapnaHTe, no 
MeHbLiieii Mepe, Ha A Ba nnn Tpn nopaAKa 
Sonbiiie, neM BenMHMHa, o6paTHaa caMofi HM3K0M 
M3 B03MO>KHbix cKopocTeii TpacpMKa. EcnM caMaa 
HM3Kaa M3 B03MO)KHbix cKopocTefi nepeAanM 
paBHa, HanpMMep, 2 eAUHnqbi b ceKyHAy, to 
MHTepBan BpeMeHM M3MepeHMfi AonweH 6biTb, 
KaK MMHMMyM, 100 x (1/2)= 50 ceKyHA. 
flnMTeribHOCTb MHTepBana BpeMeHM M3MepeHMM 
MoweT TaioKe 6biTb cBH3aHa c KonMHecTBOM 
eAMHML) TpacpMKa. 

YCTPOMCTBO COmaCHO M306peTeHMK3 MO>KeT 

cpyHKMMOHMpoBaTb KaK b HenpepbiBHOM pe)KMMe, 
a 3to 03HanaeT, hto oho HenpepbiBHO noBTopaeT 
npoL\eAypy M3MepeHMM, TaK m b oAHopa30BOM 
pe>KMMe, b kotopom oho ocTaHaBnMBaeTCfl nocne 
BbinonHeHMSR M3MepeHMfi. TaioKe HMeeTca 

BO3M0>KH0CTb BKTlKMaTb yCTpOMCTBO B 

onpeAeneHHoe BpeMn cyTOK, HanpMMep, b "nacbi 
nMK". 

llpeAnaraeMbiM cnoco6 MO>KeT 6biTb TaioKe 
Mcnojib30BaH Ana OTbicKaHMH pacnpeAeneHMa 

T3KMX npOM©>KyTKOB BpeMeHM, B KOTOpblX 

CKopocTb TpacpMKa r HaxoAMTca b npeAenax 
AnMTenbHOCTM OAHOKpaTHoro M3MepeHM«. flna 

3TOTO Heo6XOAMMO MOAMCpMI^MpOBaTb 

CpyHKL^MOHMpOBaHMe npope>KMBaioiiiMX 
norMMecKMX cxeM TaK, KaK noKa3aHo Ha cpMr. 13 
m 14. Ha cpMr. 13 noKa3aHbi Te BMAOM3MeHeHMfi, 
KOTopwe Hy>KHO ocymecTBMTb c npopewMBahoiAeCi 
norMMecKOM cxeMOM, cooTBeTCTByKJiASM cpMr. 8, a 
Ha cpMr. 14 - BMAOM3MeHeHMfl norMHecKOM cxeMbi 
no cpMr. 11a. B MOAMcpMi^MpoBaHHbix 
npope>KMBaK)U4MX norMMecKMX cxeMax 

npOM3BOA^T M3MepeHMfl pa3HOCTM Me»Ay 

BpeMeHeM noorynneHMH nponymeHHOM eAMHMqbi 
TpacpMKa m BpeMeHeM nocTynneHMH 
npeALiiecTBytoLAeM eAMHMqbi TpacpMKa, npMHeM 
3Ta pa3HOCTb ynoMMHaeTca KaK TepMMH "BpeMfl 
Mewy nocTynneHM^MM" m o6o3HaneHa KaK BMn 
Ha cpMr. 13 m 14. H3MepeHMe BbinonHflKrr Ha 
STane 83 (cpMr. 13) v\m 113 (cpMr. 14). EcnM 
eAMHMqa TpacpMKa He nponyLAeHa, BMn 
o6Hy/iflKDT Ha STane 856 (cpMr. 13) MnM 1156 
(cpMr. 14). Ha 3Tane 86 (cpMr. 13) m 118 (cpMr. 
14) norMMecKan cxeMa ocymecTBnfleT bboa 
3HaMeHMfl BMn. Ctoaiamm nocne norMHecKOM 
cxeMbi CH6THMK cyMMMpyeT BpeMeHa Me>KAy 



nocTynneHMAMM (3HaMeHMfl BMn, nonyneHHbie Ha 
aTanax 86 m 118) eAMHML\ TpacpMKa, KOTopbie 
nponymeHbi Ka>KAofi npope>KMBaK)LneM 
norMHecKOM cxeMOM b TeneHMe MHTepBana 

BpeMeHM M3MepeHMM d. 

5 06o3HaneHMe a[1] Mcnonb3yioT aih cyMMbi 

BpeMeH MejKAy nocTynneHM^MM (1 <, i <n+1 m 
a[n-1]=d), KOTopwe nponyiAeHbi b TeneHMe 
MHTepBana BpeMeHM M3MepeHMa d 
npope^MBaioiAeM norMHecraii cxeMOM, MMeraLAeCi 

10 rpaHMMHoe 3HaneHMe U[1], a o6o3HaMeHMa T[1] 
Mcnonb3yioT p,nn BpeMeHM, b TeneHMe KOToporo 
crapocTb nepeAann mctohhmk3 TpacpMKa 
HaxoAMTcn b AMana30He (U[i-1], U[1]). TaKMM 
o6pa30M, T[i] = [i] - [1-1], to ecTb 
KOHeHHbiM pe3ynbTaT nonynaioT KaK pa3H0CTb 

15 Me>KAy CyMMaMM, M3MepeHHblMM AByMSI 

coceAHMMM norMnecKMMM cxeMaMM. 

ripM6nM)KeHHbie 3HaneHMfl T[i] MoryT TaioKe 
6biTb nonyneHbi nyTeM mx pacneTa no 
rMCTorpaMMe. ripeAnonowMM, hto BenMHMHbi b 
BbiiueynoMSHyTOM cpopMyne (2) b TeneHMe 

20 nepMOAa BpeMeHM M3MepeHM« d AocTMraioT 
3HaneHMa c[i]. TorAa T[i] = c[i] /r[i] , rAe 
3HaneHMH r[i] HaxoAflTca b AMana30He (U[i-1], 
Up]). TMCTorpaMMa He AaeT 3HaneHMa A^n 
r[i], ho oho Mo>KeT 6biTb annpoKCMMMpoBaHO 
pa3JiMHHbiMM cnocoGaMM. AnnpoKCMMaqMfi MO>KeT 
6biTb BbinonHeHa, HanpMMep, npM 
npeAnono>KeHMM, hto r[i] paBHo HaM6onbLueMy 
3HaneHMK3 U[i] M3 AMana30Ha. 3to npMBOAMT k 
TOMy, hto T[i] * c[i]/U[i], r fl e 1 < i < n. 
CneAOBaTenbHO, BpeMfl T[n+1], 3aTpaneHHoe Ha 

30 nocneAHMM AMana30H, Mo>KeT 6biTb nonyneHO M3: 
T[n+1] = d-[TI1] + T[2] +T [ 3 ]. - Tin]]. 
flpyroM cnoco6 annpoKCMMaMMM r[i] coctomt 
b tom, HToBbi onpeAenMTb era KaK cpeAHee 
3HaneHMe AMana30Ha. CooTBeTCTBeHHO, 
T[-i] « 2c[i] / (U[i-I]+ U[i]), r fl e 1 < i < n. 

35 rioHflTHo, hto neM LUMpe Anana30H, TeM xy>Ke 
annpoKCMMaLiMR. llyTeM HenocpeACTBeHHbix 
M3MepeHMM 3HaneHMM T[i], KaK onMcaHO Bbiuje, 
6yAeT nonyneHO TOHHoe oqeHOHHoe 3HaneHMe 

BHe 3aBMCMM0CTM OT lIJMpMHbl AMan330HOB. 

„ Ha ocHOBaHMM BbiLueonMcaHHoro oneBMAHO 
TaioKe, hto nyTeM M3MepeHMM KaK 
pacnpefleneHMa h (rMCTorpaMMa), TaK M 
pacnpeAeneHMn MHTepBanoB BpeMeHM, MWKeT 
6biTb BbiMMcneno r[i], to ecTb, CKopocTb, c 
kotopom nocTynMno 6onbiuMHCTBO eAMHMq 
45 TpacpMKa b Anana30He (U[i-I], U[i]) b TeneHMe 
nepMOAa M3MepeHMM d. flna ckopoctm we 
BbinonHfleTca paBeHCTBo: 
r[i] = c[i]/T[i] (3) 

EcnM b i-TOM AMana30He TpacpMK 
oTcyTCTByeT, to ecTb, ecnM c[i] m T[i] paBHbi 
50 Hynio, to n[i] MO>KeT 6biTb npMCBoeHo 3HaneHMe 
M3 AeHTpa AMana30Ha: 

r[i] = (U[i-1] + U[i])/2 (4) 

(3to npaBMno TaioKe npMMeHMMO npM 
c[i] > 0, ecnM c[i] oneHb Mano no cpaBHeHMra c 
o6iamm KonMHecTBOM N eAMHMq TpacpMKa, 

55 HanpMMep, ecnM c[i]/N < 10" 3 ). 

KaK bmaho M3 cpMr. 116, neM 6nM>Ke r k 
3HaneHMio U, TeM Aanbiiie ot MAeanbHoro cnynaa 
OTCTOflT xapatcrepMCTMKM cpMnbTpa. 
CneAOBaTenbHO BbinonHeHHbie norMHecKOM 

60 cxeMOM M3MepeHMfl HaMMeHee TOHHbi TorAa, 
KorAa r[i] MMeeT 3HaneHMe, 6nM3Koe k U[i]. 
TaKMM o6pa30M, ecnM p,rm Ka>KAoro nepMOAa 
M3MepeHMM pacnpeAeneHMe no ocm crapocTeM 
MoweT 6biTb M3MeHeHO, to b npeMMymecTBeHHOM 
BapMaHTe rpaHMMbi AMana30HOB U[i] cneflyeT 
ycTaHOBMTb TaKMMM, HTo6bi M3MepeHHbie paHee 
3HaneHMH r[i] KaK mojkho Aanbiue OTCToanM ot 
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rpaHMHHbix 3HaMeHMM U[i], CneflOBaienbHO, 
rpaHMHHbie 3HaneHMH flnana30HOB MoryT 6biTb 
n3MeHeHbi nyTeM Bbi6opa HOBbix 3HaneHMM U[i] b 
KOHL(e Ka>Kfloro nepnofla M3MepeHnii cneAyioiflMM 
o6pa30M: U[i] = (r[i-1] + r[i])/2, rfle i = 

1, 2 n, a 3HaHeHna r[i] nonyneHbi m 

ypaBHeHMM (3) n (4) no M3MepeHHbiM flaHHbiM 
c[i] rMCTorpaMMbi. 

OrwcaHHbiM Bbiiue cnoco6 TaioKe mo>kgt 6biTb 
npuMeHeH flnn pacneTa TapMcpa onnaTbi: mowho 
ncnojib30BaTb pa3nnHHbie Tapucpbi flnsi 
pa3JiMHHbix CKopocTeii TpacpMKa, hjim we MTOKHO 
Mcnonb30BaTb nocTOHHHbiM Tapucp flo 
flocTMweHna onpefleneHHOM ckopoctm nepeflaHM. 

Xoth BbiuienpMBefleHHoe onucaHHe 
n3o6peTeHna npuBefleHO co ccbinraMM Ha 
npuwiepbi, unnKJCTpupyeMbie nepTewaMM, 
oneBUflHO, hto M3o6peTeHMe He orpaHMHMBaeTca 
mmh a MO>KeT 6biTb M3MeHeHO b paMKax 
cyiflHOCTM M3o6peTeHHfl, KOTopaa M3noweHa b 
npuBefleHHOM Bbiwe onucaHnn m b np^noweHHOM 
cpopMyne M3o6peTeHMfl. Xoth b onucaHnn m b 
cpopMyne M3o6peTeHHfl b KanecTBe npmviepa 
ncnonb30BaHa CMTyaqMfl, Korfla Ha MaTpuqy 
npopejKMBaKJL^nx nornHecKMX cxeM noflaraT 
nocneflOBaTenbHocTb MMnyjibcoB, onucbiBatou^nx 
TpacpMK, peanbHbifi noTOK TpacpMKa MO>KeT 6biTb 
TaioKe noAaH m Ha M3MepnTenbHbifi Tpairr, hto 
cnywm flononHMTenbHbiM BapnaHTOM k TOMy 
anbTepHaTMBHOMy BapnaHTy, Korfla oh MOweT 
6biTb HanpaBJieH no o6biHHOMy Mapwpyiy. 
npoqecc M3MepeHMfl MoweT Taione 6biTb 
BKnroneH b Te we caMbie aneMeHTbi, Koropbie 
cpaKTMMecKH TaioKe ocyiflecTBnflK>T npepbiBaHMe 
nepeflann TpacpMKa, xota 6onee 
npeflnoHTHTenbHbiM (6onee npocTbiM) flsnaeTCfl 
ocymecTBneHne nonHocTbK) He3aBncnMbix 
n3MepeHMM, KaK onMcaHO b BbiuieynoM^HyTOM 
npniviepe. lloApo6Hafl peartH3ai4HH He 
Bxoflflinero b paMKM M3o6peTeHMH KOMnapaTopa 

M CXeMbl CHeTHMKa MO>KeT MMeTb pa3HHHHbie 

BapnaHTbi ocymecTBJieHun 6e3 n3MeHeHM^ 
cyiflHOCTM n3o6peTeHnn. 

cpopiviyna M3o6peTeHfifl: 

1. Cnoco6 n3MepeHMfl TpacpMKa b cucTeMe 
cbh3M, npn kotopom HHCpopMaqnto, 
cooTBeTCTByioinyio nepeflaBaeMbiM eflMHMLjaM 
TpacpMKa, b KanecTBe KOTopbix Mcnonb3yK3TCFi 
aneMeHTbi flaHHbix, naKeTbi, Bbi30Bbi, 
HanpaBnaioT Ha pnfl napannenbHbix 
npopewMBatoiUMX norMHecKMX cxeM (G-|, G n ) 
Ana npope>KMBaHMfl eflMHMq TpacpMKa, npMHeM 
npope>KMBaK)Li(Me norMHecKMe cxeMbi npMHMMaioT 
peiueHMe o npepbiBaHMM nepeAaHM v\nv\ 
nponycKaHMM OTflenbHbix eflMHMM TpacpMKa, m 
onpeflenaKJT o 4 eHi<y pacnpeAeneHMfi eflMHML( 
TpacpMKa no MacTOTe noHBneHMfi eflMHMq 
TpacpMKa nyTeM oflHOBpeMeHHoro BbiHMcneHMH 
oqeHOK oTHoeMTenbHOM MacTOTbi noflBneHMfl 
eflMHMM TpacpMKa b HecKonbKMX Anana30Hax 
3HaneHMPi, oTHMsaioLUMMca TeM, hto oqeHKy 
oTfleribHoro Anana30Ha 3HaneHMM MacTOTbi 
noaBneHun eflMHMq TpacpMKa onpeflenjWT Ha 

OCHOBaHMM pa3HOCTeM MeJKfly KOnMHeCTBOM 
peiiieHMM, npMHflTblX COOTBeTCTByK3LHMMM 

paccMaTpMBaeMOMy flMana30Hy 3HaneHMM 
nacTOTbi noflBneHMn eflMHMq TpacpMKa 
npope>KMBaK5LAMMM norMHecKMMM cxeMaMM B 
TeneHMe KOHKpeTHoro MHTepBana BpeMeHM. 

2. Cnoco6 no n.1, OTHMHaioiAMMCfl TeM, hto 
onpefleneHMe ocymecTBnfliOT TonbKO Ha 
OCHOBaHMM npMHflTbix npope>KMBawu^MMM 
norMHecKMMM cxeiuiaMM peiueHMM "nponycTMTb". 

3. Cnoco6 no n,1, OTJiMHaroiUMPicfl TeM, hto 
onpefleneHMe ocyiflecTBnflioT TonbKO Ha 



OCHOBaHMM npMHflTblX npope)KMBaK)LAMMM 

norMHecKMMM cxeMaMM peiueHMM "npepBaTb 
nepeflany". 

4. Cnoco6 no n.1, OTnMHaioiflMMCfl TeM, hto b 
KanecTBe yKa3aHHoro MHTepBana BpeMeHM 
nononbsyioT npeflBapMTenbHo onpefleneHHbif^ 
OTpe30K BpeMeHM. 

5. Cnoco6 no n.1, OTJiMHaKJiAMMca TeM, hto b 
KanecTBe yKa3aHHoro MHTepBana BpeMeHM 
Mcnonb3yioT npeflBapMTenbHo onpefleneHHoe 
KonMHecTBO npMHHTbix eflMHMLi TpaqbMKa. 

6. Cnoco6 no n.1, OTnMHaraiflMMCH TeM, hto 
MHflMBMflyanbHaa npopewMBaromaa norMHecKan 
cxeMa ocymecTBnaeT M3MepeHMe pa3HOCTM 
Me>Kfly BpeMeHeM nocTynneHMn nponyifleHHofi 
eflMHML(bi TpacpMKa m BpeMeHeM nocTynneHMn 
npefliuecTByioifleM eflMHMqbi TpacpMKa m 

BblHMCneHMe Ha OCHOBaHMM 3TMX pa3HOCTeM 

OTHocMTenbHoro BpeMeHM T[i] , 3aTpaneHHoro 

MCTOHHMKOM TpacpMKa Ha OTflenbHblfl flMana30H 

3HaneHMM. 

7. Cnoco6 no n.1, OTnMHaroiflMMcn TeM, hto 
yKa3aHHoe KonMHecTBO pa3H0CTevi TaioKe 
Mcnonb3yioT Ana annpoKCMMaLiMM 
OTHocMTenbHoro BpeMeHM, 3aTpaHeHHoro 
mctohhmkom TpacpMKa Ha OTAenbHbiM Anana30H 

3H3HeHMM. 

8. Cnoco6 no n.1, 0TnMHaK)ii|MMCfl TeM, hto 
nacTb peiueHMM "nponycTMTb" Ana eAMHML(bi 
TpacpMKa nepeBOAflT b cocTonHMe 
HenpoTMBopeHMBOCTM peiueHMio "npepBaTb 
nepeAany", npMH^TOMy onpeAeneHHOM 
BbiSpaHHOM npopewMBaiomeM norMHecKOM 
cxeMOM, npM 3tom yKa3aHHyK3 nacTb 
ceneKTMpyioT Ha ochob3hmm KpMTepMeB U 
npopewMBaHMfi, Mcnonb3yeMbix Bbi6paHHofi 
npopewMBaiou^eM norMHecKOM cxeMOM. 

9. Cnoco6 no n.1, OTnMHaKJiflMMCH TeM, hto b 
KanecTBe npopewMBaroineM norMHecKOM cxeMbi 
Mcnonb3yroT HM3KonacTOTHyK) norMHecKyio cxeMy, 
npMHeM HM3KOHacTOTHafi norMHecKaa cxeMa 
o6ecneHMBaeT npepbiBaHMe nepeAaHM Bcero 
TpacpMKa, KorAa MHTeHCMBHocTb nepeAaHM 
eAMHML| TpacpMKa AocwaeT onpeAeneHHoro 
rpaHMHHoro 3HaneHMq. 

10. CnocoS no n.6, oTnMHaioLflMMcn TeM, hto 
npM nepexoAe ot oahoto nepMOAa M3MepeHMM k 
ApyroMy b norMHecKMX cxeMax MaocMBa 
npopewMBaioiflMX norMHecKMX cxeM 
ocyiflecTBnnwT aBTOMaTMHecrae M3MeHeHMe 
rpaHMHHoro 3HaneHMfl, npeBbiujeHMe KOToporo 
npMBOAMT K TOMy, hto npopeJKMBaKDLflafl 
norMHecKan cxeMa HaHMHaeT npepbiBaHMe 
nepeflaHM eflMHMq TpacpMKa. 

1 1 . Cnoco6 no n. 1 0, oTnMHaroiflMMCfi TeM, hto 
HOBbie rpaHMHHbie 3HaneHMfl Bbi6MpaioT Ha 

OCHOBaHMM OqeHOK OTHOCMTenbHOM HaCTOTbl 

nosiBneHMfl c[i] eAMHMi^ TpacpMKa m BbiHMcneHHbix 
OTHOCMTenbHbix BpeMeH T[i]. 

12. YcTpoMCTBO Ann M3MepeHMn TpacpMKa b 
CMCTeMe CB33M, coAep>Katflee p^A 
napannenbHbix npope«MBaioiflMx norMHecKMX 

cxeM (Gi G n ), KajKAan M3 KOTopbix 

ocyiflecTBnaeT npMeM MHCpopMaqMM, 
cooTBeTCTByioifleM nepeAaBaeMbiM eAMHMqaM 
TpacpMKa, b KanecTBe KOTopbix Mcnonb3yK3Tca 
aneMeHTbi AaHHbix, naKeTbi, Bbi30Bbi, a Ka>KAaH 
npopewMBaioiflan norMHecKan cxeMa cx>Aep>KMT 

CpeACTBO npMHSITMfl peLUeHMfl am npMHSRTMfl 

peiueHMH "nponycTMTb" MnM "npepBaTb" 
nepeAaBaeMyw b CMCTeMe eAMHMqy TpacpMKa, 
npMHeM peiueHMe "nponycTMTb" yKa3biBaeT Ha 
npMHATMe eflMHML|bi TpacpMKa K3K 
yflOBneTBopnioifleM npeflBapMTenbHo 3aflaHHbiM 
KpMTepMfiM, m cpeflCTBO HacoB flna onpeAeneHMfl 



O 



a: 



BpeMeHM ncwBneHUfl Kax<flOM eflHHHL(bi Tpacpwra, 
OTJinnaiomeecH TeM . HT0 flononHHTenbHO 
coflep>KMT BbiMncnuTenbHoe cpeflCTBO flna 
BbwucneHUfi pa3H0CTeCi Me>Kfly KonMMecTBOM 
peiueHMii, npwHHTbix oTflenbHbiMM 
npopewnBaroiuMMH nornMecKHMM cxeMaMM 3a 
onpefleneHHbiki nepnofl BpeMeHM. 

13. YcTpoficTBO no n.12, OTJiMHaromeeca TeM, 

MTO BblHMCnMTeJIbHOe CpeflCTBO COflepHWT pflfl 

napannenbHbix cneTHMKOB, npuneivi Kawflbifi 
otflejibHbiM cHeTHMK onpeflenaeT pa3H0db 



Mew/iy KOJinnecTBOM peiueHnii "nponycTHTb", 
npMHHTblX flByMfl npope>KMBaK)LHMMH 
noriwecKHMM cxeMaMM. 

14. YcTpoMCTBO no n.12, OTnHMaiOLneeca TeM, 

MTO BblMUCTIMTenbHOe cpeflCTBO COflepWMT pflfl 

napannenbHbix cmbtmhkob, npuneM Ka»<flbi(i 
OTflenbHbiPi cMeTMHK onpeflenaeT pa3H0CTb 
Me?Kfly KOJinnecTBOM peiueHUM "npepBaTb 
nepeflany", npnH*Tbix flByM* npope>KMBarai4MMn 
nornHecKMMH cxeMaMM. 
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